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A MODERN WISCONSIN STEEL FOUNDRY 


Description of the new plant of the National Brake & 


Electric Co., equipped with a tilting open-hearth furnace 


STEEL foundry embracing a 
number of unusual and_inter- 
esting features, both in its con- 


struction and practice, has recently 
been completed by the National Brake 
& Electric Co., Milwaukee. 


foundry is outgrowth of an 


The new 
( ld 


casting shop and is a part of an ex 


the 


tensive plant which occupies a tract 
of 15 acres on the east bank of the 
Milwaukee river 


It has been about 15 years since the 
National Brake & 


the manufacture of air 


Electric Co. began 


brake equip- 


electric traction railways 


about 12 


ment for 


and years ago it placed on 
the market a complete line of motor 

for 
More 


operations 


and belt-driven air 


Ci ympre ssors 


shop and construction work 


recently the scope of the 


of the company has been extended 
to include the manufacture of 
eas - driven locomotives for gen 
eral industrial service Notwith- 
standing the liberal provisions made 
for future expansion, the business 


in all departments has 
that 


increased so 


rapidly the cot 


lately 


pany Was 








By H. Cole Estep 


confronted with the necessity of mak- 


ing alterations and _ addi- 


tions to its plant. 


extensive 


These were started about 18 months 


ago and have just been completed 


They include a large open-hearth and 
crucible furnace, a steel foundry, brass 


foundry, and 


1 


nouse, 


testing shop torage 


wart and large additions to 


the machine shop In planning im 


vements, provision has been made 


for the further extension of all de 
vartments Yet the arrangement 
throughout is very compact and the 
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handled with a mini- 
mum of waste effort, the process of 
working being continuously forward 
from the foundry to the shipping de- 
partment 


materials are 


General Features. 

The the 
cated in northeastern 
bounded on the east by main 
of the Ashland the 
Chicago & Northwestern railway and 


plant of company is 
Milwaukee. It is 
the 


line division of 
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2—ANOTHER VIEW OF 


THE 15-ToN OPEN-HEARTH FURNACE IN NORMAL OR MELTING POSITION 


the 500 


very 


extend west about 
where the land 
abruptly and then continues about 
350 feet further to the east bank of 
the Milwaukee river. A beautiful public 
park lies to the north of the plant; the 
land to the south is utilized for 
freight yards. In the construction of 
the foundry advantage has been taken 
of the peculiar topography of the 
land 


grounds 


feet, slopes 


The rear wall of the foundry build- 


ing rests on a concrete retaining 
wall which is about 30 feet in height. 
A basement and sub-basement have 
been built under the rear end of the 
steel foundry, the former being utilized 
for the storage of foundry supplies 
and materials and the latter for stor- 
ing, mixing and handling sand, which 
is elevated to the main floor by 
means of a bucket conveyor. The 
open-hearth furnaces and the 
crucible furnace are located at the 


two 
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Fig, 4—POoOURING 


east end of the building, which is the 
older part of the structure. The core 


ovens, sand-blasting room and other 


auxiliary departments are situated 
along the north wall of the building, 
the south wall being reserved en- 


tirely for windows. The foundry pro- 


duces a wide variety of steel cast- 
ings of moderate weight, but has 


made a specialty of blank gears and 
castings of light for 
implement 


section 
and 


steel 


agricultural other 






























































Stee. INto Motps From a BottomM-Pour, 714-Ton LADLE 
manufacturers. In addition to its own of a single bay surmounted by a 
work, which includes air compressors, gable monitor roof. Fig. 10 is a 


motor parts and electrical machinery 
kinds, the National 

Co. manufactures 
blanks 
cutting 


of various 3rake 
& Electric 


steel 
inent 


cast 


gear for several prom- 


gear establishments in 


Chicago and elsewhere. 
The Foundry. 
The 


long 


419 
consisting 


building is feet 


feet 


foundry 
and 80 


wide, 





plan of the steel foundry, which also 
shows iron foundry adjacent on 
and indicates the location 


of the furnaces, cleaning department, 


the 
the north 


core ovens, brass foundry, shipping 
department, etc. A cross-section of 
the west end of the steel foundry 
building is shown in Fig. 14, which 
indicates the arrangement and con- 
struction of the basement and _ sub- 
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basement, foundations and the de- 
sign of the roof truss. A side eleva- 
tion of the west end of the building 
is shown in Fig. 12; this shows the 
original contour of the ground and 
the location of the sand-receiving 
hoppers. It also suggests the de- 
sign of the concrete retaining wall 
and shows clearly the window ar- 
rangement on the north = or “ass 
foundry side of the building As 
shown in the drawings and illustra 
tions, the main crane runway 31 
feet from the floor and_ fro: tl 
floor to the bottom chord h 
trusses the distance 39 ( r 
sulting in an unusually airy id spa 
cious molding roon The or 
which is provided with ventilators 
throughout its entire length,* is 27 
feet wide and 10 feet high to the 
eaves 


FIG. LARGE CORE OVENS 


6—Fouwur oF 


THE 


distinct features of the 
plant is that the main molding floor 


consists 


One of the 
of a_ reinforced 
10 thick, top 


of which is placed a layer of paving 


concrete 


slab about inches on 


brick. The paved floor is, of course, 
omitted at the east end of the build- 
ing, where space is reserved for pit 
molds. The paved floor has several 
idvantages It is always solid and 
level, be and, above all, can be 
very sily kept clean. This shop is 
ren Arvers for its absence of dust, 
hich is generally a great nuisance 
n steel foundries, and the existence 

the paved floor is largely re- 
yonsible for this dustless condi- 
tion. The floors of the flask room 
and sand room in the basement and 


sub-basement, respectively, are also 


‘oncrete. 


The retaining wall at the 
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the building is 40% feet high, four 


feet thick at the bottom and two feet 


at the top. The base of the wall is 
20 feet wide. The entire wall is a 
single concrete monolith. 


The power plant is located on th: 
low ground back of the 
contains the necessary 


foundry and 


boilers, engine 3 
and generators for developing all th 


electric light and power used through 


out the works. The main electrical 
cables are laid direct from the power 
plant to a steel distributing cabinet 
placed conveniently on the west end 
wall of the foundry building. This 
distributing cabinet contains all the 


heavy fuses and primary switching 
facilities and from it the branch 
mains lead to the various parts of the 
shop. All wires are laid in conduits, 
the electrical construction being thor- 
oughly fireproof. 

The molding floor is lighted by 
mercury vapor lamps hung from th 
lower chords of the roof trusses, 


above the cranes. 
nates 


27 


Each lamp illumi- 
an area approximately 24 x 
in size. This illumination is 
supplemented by flaming 
which are hung on the 
the floor. 
installed for 
feet of wall 


feet 
arc lamps 
15 feet 


lamp is 


walls 
One 
35 longitudinal 
approximately. 

On the of the 
occupied by the core ovens, is a wash 
and locker room, 50 feet wide 
and 60 feet long, provided with indi 
vidual steel lockers and extensive lav 
atory facilities. 


above arc 

every 
space, 
lean-to 


second floor 


room 


For handling materials in the foun 
dry the main bay equipped with 
four 80-foot span electric traveling 
cranes furnished by Pawling & Har- 


is 


nischfeger Co., Milwaukee. These 
cranes all operate on a single run- 
way. Two of them are 20 tons ca 
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FIG. 
pacity and two 10 tons. They are 
used not only for handling flasks 
and materials on the molding floor, 


but are also 
and in charging the open-hearth fur- 


employed in pouring 


nace, as will be described hereafter 


Acid Open-Hearth Furnaces. 


Two acid bottom open-hearth fur 


naces are placed at the east end of 
the steel foundry building, as shown 
in Fig. 10. The larger furnace, Fig. 
2, has a designed capacity of 15 tons 
and the smaller one, Fig. 7, is five 
tons capacity The small furnace 
is kept as a reserve and is used only 
when the large one is down for r 
pairs or in case of an especially heavy 


demand for metal. The large fur- 
nace working alone can furnish 100 
tons of metal per 24 hours, which is 


sufficient for all immediate require 


ments Although the large furnace 


is designed nominally for 15 tons, it 
used to melt 40,000-pound 
heats. Both t 
on the Swindell patents by the Amer- 
& Machine Co., Pitts- 
The details of the large fur- 


can be 
furnaces are tilting, bull 
ican Furnace 
burgh 
nace are shown in Figs. 1 and_ 3. 
tilted 


into 


In Fig. 1 the furnace is and is 


pouring its contents a 7'%-ton 
ladle. 

furnace is of 
that is, the 
ranged that the center of 
coincident with the center of 
and the furnace can be 
lated without cutting off the 
of gas and air. In order to 
tate this, there is a little 
between the up-take and the furnace 
proper and these parts are surround- 
ed by water-cooled castings. The 


crane 
The 


type, 


the 
hearth is so ar- 
tilting is 
the 


oscil- 


Campbell 


ports 
supply 

facili- 
clearance 


top of the up-take, above the charg- 
ing floor level, is mounted on wheels 
so that it 


can be moved back and 


8—-SAND 





MIxrrRS AND A SFCTION OF THI 


forth, thus adjusting the clearance 
between the tilting and_ stationary 
ports to the minimum. In every-day 
service, it has not been found prac 


tical to take advantage of this feature 


on account of the enormous weight 
of the up-take and the difficulty in 
moving it. The overall length of the 


furnace is 38 feet, 7 inches; its overall 
width is 12 feet, and height 9 feet, 
9 inches. The up-takes are 5 feet, 


thick, and the tilt 


3 inches deep or 


ing portion of the furnace is, ther: 
fore, 28 feet in length Chet iT 
three doors, each 3 feet square, with 
sills 2 feet, 3 inches above the charg 
ing floor The doors ar perated 
by hydraulic cylinders in t usual 
manner. The door frames are extra 
heavy and are water-cooled Phe 
binding of the furnace consists of 
heavy channels and I-beams’ with 
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SAND CONVEYOR 


steel tie rods across the top and 
ends, as shown in Fig. 1. 
At C, Fig. 1, may be seen one of 


cylinders 
The 
supplied 


the horizontal hydraulic 
used to tilt 


hydraulic 


the furnace neces- 


sary pressure is 
by a motor-driven triplex pump, built 
by the National Brake & Electric ( 

[It is placed under the furnace plat 
form and is provided with suitable 


The 


pounds per 


@ccumuitators 


OVU 


hydraulic pres 
5 ] 


square inch 


Handling Furnace Charges. 


The raw material for the furnac: 
is brought to the charging platform 
by a 2'%-ton Pawling & MHarnisch- 
feger electric, mono-rail traveling 
hoist, the track for which extends 
between the iron and steel foundry 
and between the two open-hearth fur 
naces, as shown in Fig. 10. This il- 
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Fic, 


lustration shows the freight receiving 
track, which is placed across the east 
end of the foundry building. Cars 
carrying pig iron and new stock are 
switched in over this track to a point 
where the material may be conveni- 
ently reached by the mono-rail hoist, 
which picks it up and places it in the 
charging boxes. The steel scrap is stored 
in the foundry yard, north of the new 
portion of the building. 
boxes are filled 


The charging 


with scrap in the 


yard and when loaded are carried to 
the charging floor by the mono-rail. 
A track extends across the charging 
platform, as shown in 


Fig. 10. The 





10—GFNERAL PLAN OF 


charging boxes are placed by the 
mono-rail hoist on a small car which 
runs on this track, and when the car 
is loaded it is shifted across the 
platform under the main crane run- 
A hand-operated charging ma- 
chine, which is carried by the main 
crane, is used to pick up the boxes 
and charges the material in the fur- 
nace. 


way. 


Crude Oil Fuel. 


Instead of 
for 


producer gas, crude oil 
fuel, this being one of 
the very few crude oil furnaces in the 
north of St. Louis. It is 


is used 


west, gen- 
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THE STEEL FouNpry, [RoN FOUNDRY 


AND FouNnpry YARD 


erally believed that on account of 
cheap coal, which has the benefit of 
water transportation rates, producer 
gas is the cheaper fuel for furnaces 
located in Milwaukee or the sur- 
rounding territory, but at present 
crude oil is from two to three cents 
per gallon, which reduces the cost 
to practically that of coal, when com- 
paring the heat value per pound. An 
oil furnace has the added advantage 
of simplicity and less first cost and in 
the experience of the National Brake 
& Electric Co. this form of fuel 
has been extremely successful. 

The oil is stored in tanks situated 
behind the foundry. Three tanks, 
nine feet in diameter and 30 feet long 
and two tanks eight feet in diameter 
and 40 feet long, have been installed 
with sufficient capacity to store 10 
cars of oil, thus avoiding any danger 
of a shortage in supply due to a 
temporary interruption in the move- 
ment of freight, or -from a_ similar 
cause. From the tanks the oil is 
pumped to the furnaces under a pres- 
sure of 60 pounds per square inch. 
Before reaching the burners it passes 
through a Worthington 
means of which a close 
kept on the consumption. 


meter, by 
check is 


Fuel Oil Burners. 

Two burners are provided, one for 
each end of the furnace, and they are 
used alternately. One of the burners, 
which has been pulled out of the port, 
may be seen back of the ladle at B, 
Fig. 1. The burners are exceed- 





November, 1911 


Tae FOUNDRY 
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ingly simple. 
pipes, as 


There are two upright 
shown in the _ illustration, 
each provided with a regulating valve. 
One pipe carries oil, and the other 
air under a pressure of 80 pounds per 
square inch. The oil and air pipes 
are joined at the top by double el- 
bows which act as trunnions and 
terminate in the single long burner 
pipe shown in the illustration. This 
is simply a one-inch pipe flattened 
at the so that the opening is 
about 1% inch long and % inch wide. 
The proper mixture of oil and air 
is obtained by regulating the valves 
previously mentioned. The furnace 
has no ports, properly speaking. The 
stationary up-take terminates in a 
large opening, about 3 x 5 feet, which 
is flush with a similar opening in 
the ends of the tilting portion of 
the furnace. There are small open- 
ings in the back wall of the up-takes, 


end 


into which the oil burners are in- 
serted when they are in use. The 
oil consumption of the furnace is 
ibout 50 gallons per ton of steel 
made. 

Regenerators. 
There are four regenerators con- 


nected with the furnace, which are 
placed behind it, under the charg- 
ing platform. They are of unusually 
large capacity and under ordinary 
‘ircumstances, with comparatively 
small heats, only one regenerator in 
each set is used. The regenerator 
valves are of the standard, butterfly 
pattern. The gases from the furnace, 
after passing through the regenerat- 
ors, escape through a steel stack. 

As stated previously, the furnace 
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is provided with an acid bottom. 
While this requires a higher grade 
of pig iron than the basic process, 


it is believed that a better grade of 


castings is produced. As has been 
mentioned, the shop produces a great 
many gear blanks which have to be 
free from flaws and blow-holes 
of a uniform grain. 


and 


Mixtures and Analyses. 


The National Brake & Electric Co. 
has devised a standard form, in dup- 
licate, which is employed to keep 
a record of the mixtures used in each 
heat. <A_ heat 
these forms 


from one of 
that the 


consisted of 3,000 pounds of pig iron, 


record 


showed charge 


ANpD BASEMENTS 


9,280 pounds .of various kinds of 
scrap, 80 pounds of ferro-silicon; 130 
pounds of ferro-manganese; 300 
pounds of iron ore, 300 pounds 
of sand and two pounds of aluminum. 


A heat of this size can be readily 
melted down in the furnace in 3% 
hours. 

An analysis of the steel obtained 


from this mixture follows: 
Per cent. 
INI 5. Gia avs ork Bl dbase ae, 0.39 
SE Vo ease wehaednesseonneea 0.033 
by rr ere eee 0.049 
DE ey cern e 0.81 
GUE 6k. Saci Voss seo cences 0.24 


In addition to this heat. for which 


the mixture is given, the analyses of 
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several other heats are shown below 
for purposes of comparison: 


Per Per Per 
Constituents. cent. cent. cent. 
OE kissin veeeae eo 0.40 0.25 0.3 
Sulphur iv ae oak eae 1.032 0.037 ).O3¢ 
PROGONOTEE cc ssccases 0.052 0.046 0.061 
Manganese ........... 0.61 0.66 0.65 
CO od skansbawseo% 0.18 0.20 0.27 
Occasionally, special heats are melt- 
ed for specific purposes. A mixture 


for one of these heats is as follows: 


Pounds. 
Chateauget pig ...... 1.50 
OORTE Biss dn eikes dos: clan iox . 1,500 
Bloom ends .. eae dO 
Ferro-silicon .......0.s002: ; ; 80 
Ferro-manganese .......... ; : 130 
es 5s pac kee.s eee ree se . 406 
IME = Sin wis we bla aie Gres ; eee 200 
SN SE ee ee OR re eee ee ae 2 
\s indicated in the foregoing, well 
known brands of high-grade low 


phosphorus pig iron are used. Stew- 
art pig runs from 1 to 2 per cent 
in silicon; 0.04 per cent and under in 


BRASS FOUNORY 
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FLASK StToRAGE Room AND SAND Room 


phosphorus; 0.035 per cent in sulphur, 
and 0.6 per cent in manganese. Cha- 
teauget pig has a similar analysis, ex- 
cept that the 
higher 


silicon runs a trifle 


Ladle Equipment. 


Four ladles are provided; three 
have a capacity of 20 tons each and 
one has a capacity of 7% tons. These 
ladles are handled by the main crane 
and the metal is teemed from them 
directly into the molds. A truck is 
also provided in front of the fur- 
nace, shown in Fig. 1, on which the 
ladles are placed while they are be- 
ing heated. Fig. 1 also shows the 
construction of the ladle heater clear- 
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ly; it burns fuel oil from a burner 
similar in construction to those used 
in the furnace. The oil consumed 
in the ladle heater is passed through 
a special meter so that a record can 
be kept of the amounts used. A 
special set of cast steel blocks or 
piers are provided for carrying the 
spare ladle, as shown at P, Fig 1. 
The method of pouring the molds 
is clearly illustrated in Fig. 4, and 
as previously stated, all molds are 
teemed directly from a large ladle 
which is moved from point to point 
by the 
ladles are used. Even small bench 
and snap flask work is poured in the 
same manner. i 
customary to mix a 


traveling crane. No hand 


While pouring, it is 
small amount 
of aluminum with the steel by hold- 
ing a %%4-inch aluminum rod in the 
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stream of metal as it flows from the 
ladle. The molds are poured at ran- 
dom under the direction of the fore- 
man, in accordance with the special 
conditions surrounding each day’s 
work. In this way the castings 
which need extra attention and es- 
pecially good metal, are sure to get 
it. By using the crane and pouring 
the steel directly from the ladle, it 
is not necessary to move the finished 
molds about the floor after they have 
been clamped together. This saves a 
great deal of heavy work, prevents a 
considerable loss of time and does 
away with the loss of expensive 
molds through rough handling by the 
crane. The method of pouring in 
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use in this shop has been found very 
successful and economical and at 
times as much as six tons of metal 
have been poured into 290 differen 
molds, or approximately 40 pound 
per mold. 


As previously stated, a 7-ton hea 
can be melted down in the furnace 
in 3% hours. About four hours ari 
required to melt a 12-ton heat. At 
present the shop is not run night 
and only two heats a day are take: 
from the furnace, Sufficient oil i 
burned in the furnace during the night 
to keep it warm enough to avoi 
excessive expansion and contraction 
The roof of the furnace is unusually 
high, which givég a roomy interior 
and tends to a fong life. There is 
little question but that the oil fuel 
prolongs the life .of the furnace. As 
many as 266 heats have been taken 
out of the 15-ton furnace without 
any repairs; the roof will stand 800 
heats, while at present the ends and 
part of the front and back walls 
have taken 630 heats since the last 
thorough overhauling and are still in 
very good condition. 

A duplex oil-fired crucible furnace is 
installed just east of the 15-ton open 
hearth furnace. 

The sand-handling 
rather unusual in design. On the sub 
basement floor, 22 feet below the 
main floor, there are five sand bins 
for storing both new and old sand, 
together with four mixing machines 
The old sand is picked up by the 
traveling cranes and dumped _ into 
sand-receiving hoppers placed under 
the main floor at the rear end of the 
molding room, as indicated in Fig 
12. Chutes lead from these hoppers 
into bins underneath. The chutes 
are 24 inches square and the hoppers 
are protected at the-top by iron 
gratings. 


equipment is 


The sand is shoveled from the bins 
to the mixers, which are placed in 
a pit on the sand room 
shown in Fig. 8. 


floor, as 
Each mixer is belt- 
driven by an individual electric mo 
tor bolted to the roof of the sand 
room. From the mixers the prepared 
sand is shoveled into hoppers, H, 
Fig. 8, which discharge onto a belt 
conveyor, B. This in turn dumps the 
sand onto a bucket elevator, in which 
it is carried up to the main molding 
floor and discharged into a steel bin, 
S, Fig. 9. The lower end of the bin 
is fitted with a chute equipped with 
balanced gates, through which the 
sand is discharged into buckets. These 
buckets are picked up by the crane 
and carried to the proper point on 
the molding floor. The location of 


the sand elevator is shown in Fig. 10. 
Adjacent to the sand bin is a 5-ton 
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enclosed electric elevator, FE, Fig. 9, 
which connects the main flocr with 


the basement and sand room in the 


sub-basement. 
Molding Floors. 

General views of the molding floor 
are shown in Figs. 3 and 5. Fig. 4 
also shows a portion of the floor and 
indicates the kind of flasks in gen- 
eral use. These are made of cast 
iron bolted together and are provided 
with trunnions for convenient hand- 
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For making extra large molds, a pit is 


located opposite the 15-ton open- 
hearth furnace. A cast iron plate, 20 
feet square and three inches thick, 


is bedded in the ground, 20 feet from 
the surface. The rods which are used 
to clamp the pit molds are screwed 
into this plate. There are eight rods 
in all, four on each of the two op- 
posite sides. They are made in three 
sections, so as to accommodate dif- 
ferent sized molds. The 
sections are joined by a simple hook 


various 


97 





It has been found, however, that this 
method produces cleaner. castings, 
since there is less chance for dirt to 
collect in the mold than when the 
gear blanks are cast on edge. Crank 
shaft molds, on the other hand, are 
set up vertically and poured on end 
instead of horizontally. 


Facing Sand. 


Particular attention has been given 
to the facing sand in order to produce 





















































ling. smooth castings and the mixture 
, ; i and eye. sed i sually successful f his 
With the exception of jarring ma- used is unusually successful for this 
chines, which are used extensively Blank gears, which are one of the purpose. It contains no sea _ coal 
for the heavier work, the molds are’ specialties of this shop, are generally and has no ingredients which will 
=e 
| 
| 
| 
LL ——+_____ ” hc 
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all made by hand. 
chines have been installed near the 
middle of the molding floor. The 
large machine was built by the Her- 
man Pneumatic Machine Co., 
ople, Pa. The table of this 
is 6 x 7 feet, and it will 
mold, giving 
72 bumps per minute. 


Two jarring ma- 


Zelien- 
machine 
handle a 
approximately 
The small ma- 
chine is designed to carry a four-ton 
mold and to deliver 216 bumps per 
minute. The table is 36 x 48 inches. 
The jarring machines have been found 
extremely economical in the produc- 
tion of large molds and 
instances have doubled 


six-ton 


in 
the 


several 
output 


per man without any increase in ex- 
pense. 





made in a core, no flask being used. 
A group of these molds is shown at 
C, Fig. & Each 
octagonal cast iron bottom plate, 1% 
thick, and a plate is 
placed across the top, the two being 
fastened of 


mold rests on an 


inches similar 


ordi- 
mold 


together by a set 


nary clamps and wedges. Each 
is provided with a pouring basin. The 
the connected 
with the rim of the gear blank. Each 
gear is provided with four sink heads, 
three spaced 120 degrees apart on the 
hub. The heads 
are large, absorbing 30 per cent of 
the total amount of metal poured into 
the mold. As from the illustra- 
tions, the gears are cast horizontally. 


runner from basin is 


rim and one on the 


seen 





burn. The facing sand for an ordinary 


mold is generally about one inch 
in thickness and the same facing is 
used for all kinds of castings. This 
facing also makes it possible to re- 


sand used 
in the molds, which amounts to only 
about 12 the total. 
The green molds are 
dried, oil burner 
design. the oil 
the taken from 
mains which are laid the full length 
of the and provided 
outlets at convenient points. 


duce the quantity of new 


per cent of 
skin 

of 
and 


sand 
crude 
oth 


are 


using a 
standard 
torches 


air for 


shop are with 

Compressed air is used extensively 
throughout the shop. The 
for the entire 


compress- 


plant works is 


ing 
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located at the east end of the base- 


ment. Three motor-driven compress- 
ors, built by the National Brake & 
Electric Co., are installed. The larg- 


est has a capacity of 225 cubic feet 
of free air per minute and the two 
other compressors are designed to de- 
200 and 100 feet, respectively. 
compressors discharge into six 
steel tanks from which the distri- 
bution mains lead to various parts 
of the shop. The air is distributed 
at a pressure of 80 pounds per square 


liver 


The 


inch. 


Core Department. 


Many of the cores are comparatively 
large and they are made on the main 


molding floor. There are eight car 
ovens and also an improved shelf 
oven. Fig. 6 shows four of the car 


ovens, which are 14 feet wide, 30 feet 
deep and 10 feet high. Each oven 
is provided with two cars. They have 
structural steel platforms and _ their 
general design is clearly indicated 
in Fig. 6. Rolling steel doors are 
used. The fire pits are beneath the 
oven floors, the outlets for the gases 
being in the center of the oven, be- 
tween the rails of the track. Behind 
the ovens is a long fire room, which 
connects conveniently with the foun- 
dry yard. 


A sand blast room is located just north 


of the core ovens, as shown in Fig. 
10. It is 19 feet long and 12 feet 
wide. An annealing oven, 19 feet 
square, is placed in the foundry yard 
behind the core ovens. The _ base- 
ment floor underneath the molding 
room and above the sand room is 
140 feet long and 80 feet wide. The 
air compressing equipment is locat- 


ed at the east end, as previously ex- 
plained, and the balance of the room 
for the of flasks 


is utilized storage 


and miscellaneous foundry supplies 
This store room is connected to the 
main molding room by a 5-ton elec- 


tric elevator. 
Gray Iron Foundry. 


The 


a building 


gray iron foundry occupies 
148 feet long and 100 feet 
wide placed north of the steel foun- 
dry, as indicated in Fig. 10. It is 
equipped with a 56-inch Whiting cup- 
ola and with the necessary traveling 
cranes auxiliary for 
the production of standard gray iron 
castings. The 
the foundry is set aside as a 
joint cleaning and finishing room. A 


and apparatus 


southwest corner of 


iron 


standard gage track extends from 
this corner across the steel foundry 


floor, thus providing means for con- 
veying the finished castings from the 
molding floor to the 


chipping de- 
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This department is 
equipped with air hammers, a 30-inch 
diameter cut-off saw for removing 
heads and such other equipment 
necessary for cleaning and chipping 
steel and gray iron castings. 


partment. 


The brass foundry, which is placed 
in a lean-to north of the steel foun- 
dry, is thoroughly equipped. Beneath 
the brass foundry is a basement for 
the storage of metal and supplies. 


The space north of the steel foun- 
dry, between it and the machine shop, 


and behind the iron foundry, is used 
as a yard for the storage of pig iron, 


scrap, etc. The mono-rail hoist from 
the open-hearth charging platform 
traverses this yard, which is also 
served by a yard crane of 10 tons 


capacity, the bridge of which is 
equipped with two 5-ton traveling 
hoists. 


Shop Organization. 


The company has devoted consid- 
erable attention to perfecting its or- 
ganization. All shop orders are issued 
by the production department. The 
general order form contains a record 


of the quantity and description of 
the casting, together with columns . 
for the material and labor cost of 
the component parts of each order. 


When parts are needed for machines 
of the company’s own manufacture 
a duplicate order is issued. One of 
the foundry and 
store This 
order indicates the number of pieces 
the material out of which 
they are to be made, whether steel, 
: iron or the the 
the pattern number the 
number. Space is also provid- 
a record of the 
specified in the . This 
crder is the foundry’s authority 
proceeding with any given job. 


sent to 
the 


these is 


the other to room. 


wanted, 


cast brass, name of 


piece, and 
order 
1 


ed for delivery of 


parts order. 
for 
To 
keep track of the work in progress 
in the foundry, each molder turns 
in at the end of the day a record of 
the number of molds which he has 
made during that day. The foundry 
clerk checks off these molds as they 
are poured and also keeps a record 
of the number of bad castings when 
the molds are shaken out. The 


men 
are paid generally by the piecework 
system and premiums are paid for 
extraordinary production. <A _ daily 


record of each molder’s work is kept 


by the cost department. This form 
contains the name of the man, the 
date and has columns for the order 


number, operation and name of piece, 
job number, number of pieces fin- 
ished, hours worked, overtime, prem- 
iums and the amount 
signed by the foreman. 


due. it 43s 


of 220 volts, direct current. 
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Throughout, the arrangement of this 
plant indicates careful and exhaustive 
study of modern shop requirements. 
All departments are exceptionally 
light and airy so that the conditions 
under which the men work are ex- 
tremely pleasant. The company gen 
erates its .own power and _ supplie: 
all the electricity required in the form 
Provis 
ion has been made whereby in cas¢ 
of breakdown or excessive current 
requirements, electricity can be fur- 
nished by the local central station 
A complete automatic sprinkler sys 
tem and numerous fire hydrants have 
been installed, providing excellent 
fire protection. A system of indus- 
trial tracks running into the various 
buildings facilitates the transportation 
of material between departments, 
while spur tracks from the Chicago 
& Northwestern railway extend 
around all the buildings and _ into 
the west end of the foundry, per- 
mitting quick handling of incoming 
and outgoing freight. 


The operating officers of the Na 


tional Brake & Electric Co. are as 
follows: R. P. Tell, general manager; 
G. W. Johnstone, general superin 
tendent; M. S. Vincent, assistant to 
the superintendent. The company 
now has plans under consideration 
for the construction of a new gray 
iron foundry, which will probably 
be built south of the steel foundry 


Electrolytic Decomposi- 
tion of Cast Iron 


Cast iron tubes when buried in th 
ground have found to decom 
dull gray or dark 
brown mass, similar to graphite, which 
be cut The 
retain external and it is 
that the the 
material is caused by electrolytic ac 


been 


pose into a soit 


can with a knife. tubes 


their form, 
supposed conversion of 
tion set up between the graphite and 
the other gray iron 
The composition of one specimen be 
fore conversion was total carbon, 3.81 


constituents of 


per cent; graphitic carbon, 2.96 per 
cent; sulphur, 0.097 per cent; manga- 
nese, 0.55 per cent: silicon, 2.33 per 


cent; phosphorus, 1.850 per cent and 
iron, 91.82 per cent. Tubes of this 
composition were buried in the ground 


and ultimately assumed a composi 
tion as follows: Total carbon, 9.82 
per cent; graphitic carbon, 883 per 


cent; sulphur, 0.518 per cent; manga- 
nese, 1.10 per cent; 4.35 per 
cent; phosphorus, 3.60 per cent; and 
68.6 


silicon, 


iron, cent. 


per 








LATTER-DAY PATTERN SHOP METHODSIV’ 


Essentials of the design and construction of 


patterns for furnaces, machine tools anid engines 


1D OILER and furnace castings are 
B comparatively rough sections, re- 

quiring little or no machine work, 
ind most of these castings are built into 
the brickwork of the setting. Castings 
for incinerators, furnaces, driers and 
ovens belong in the same general class. 
Of the castings attached directly to the 
beilers, only the nozzles used for at- 
taching pipe connections to the shells 
and the lugs or brackets which support 
the shell, will be considered. 


Bases and Conical Hoods. 


The interesting features in connection 
with the nozzles are, first, the familiar 
problem of a casting with a flange at 
each end and, second, the 
holes at varying angles so 
prints not draw. The first diff- 
is most easily solved by making 
the flanges loose on the body pattern. 
The plane or pipe flange can then be 
drawn from the drag before rolling 
and a cover can be used. The 
curved flange can be changed to suit 
varying conditions, such as_ cylindrical 
shells and spherical heads of varying 
radii and radial or non-radial position 
on either. The rivet hole cores in these 
urved flanges, as well as in the curved 
flange, by which the supporting lugs are 
ttached to the shells, are normal to the 
surface, that is, radial, and therefore, 
at such angles that the prints will not 
draw. This difficulty is overcome by 
drilling holes in the pattern and stabbing 
the prints. 
and for vertical 
boilers involve no particularly 


coring of 
that the 
will 
culty 


over 


Bases conical hoods 


interest- 


ing features of work. The pattern 
equipment must comprise patterns for 
the various diameters of shells. The 


most sizes frequently used are usually 
made from iron patterns; the remainder, 
frequently from wood patterns. As the 
wood patterns are thin and irregular in 
iorm, they should be follow-boarded for 
upport and both the 
patterns should be 


and iron 
follow-boarded to 
e the time required to make the part- 
s by hand. 


wood 


Mud and fire door rings for vertical 
ilers are molded from wood patterns, 
ing to their heavy section, these cast- 


s being equal in thickness to the 
ter leg in the boiler. This pattern 
sented at the Pittsburgh convention of 


\merican TFoundrymen’s Association, 


equipment also must include patterns for 
the various diameters of shells. 

Boiler fronts, for convenience in mold- 
ing, in handling and erecting the cast- 
ings and for preventing cracks due to 
the uneven heating in service, are made 
Even the 
expansion piece 


fronts 
between the 
fire and flue door openings where the 
The 
majority of fronts with single fire and 
ash door openings is divided into lower 
right and left fronts and top front. The 
joint between the lower fronts is in the 
bridge under the ash door opening, the 
bridge between the 
and through the be- 
tween the fire and flue door openings. 


in sections. smallest 


have an 


severest temperature stresses arise. 


fire and ash doors 


expansion piece 
The lower fronts usually extend up to 
about the middle of the flue door open- 
ing, where they join the top front. This 
arrangement permits of the 
lower portion exposed to the fire with- 
out replacing the upper. 
fronts 
the 
extending 


replacing 


In the case of 


having two fire door openings, 


expansion piece is made T-shape, 
vertical 
the 
joint 


the fire door openings near the middle 


usually from 
the center of 


openings, to a horizontal 


joints 


opposite fire door 


between 


o1 their height. 
The joints in fronts are usually made 
either lapped, the lap being cast on one 


member of the joint and overlapping 
the other, flush at the back, or by but- 
ting the plates and covering the joint 


with a lapping strip on the front. These 
lapping strips serve the purpose of join- 
ing the pieces and covering the inequal- 
the 


they come together. 


ities in edges of the plates where 


Door Openings. 
The 


door 


openings are surrounded 
by shouldered beads. The bead adds 
strength to the front around the open- 


ing and allows chipping to fit the door. 
The shoulder in the bead makes fitting 
the 


easier, but is more particularly for 


purpose of covering slight defects in 
the fitting of the doors. 

The doors are occasionally fitted to 
separate frames bolted onto the front. 


In this case the openings have a should- 
cred bead, as in the case of doors at- 
tached directly to the front, and the 
backs of the frames are provided with 
chipping strips for fitting to the front. 
This construction has the advantage of 
replacing door frames without replacing 
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other parts of the front, 
readily fitting the doors 
ings. The door frames can frequently 
be carried in stock and the doors can 
be fitted to them in advance of the cast- 
ing of the remaining plates of the front, 
thus 


and permits of 
to their open- 


reducing the time required for 
shipping special fronts. 
The hinge lugs for the doors are 
cored for the hinge pin on the front, 


or on the door frames, as the case may 
be, and are usually left blank on the 
doors, the hole being the 
door lug from the the 
front or the frame after the door has 
fitted and drilled to match. This 
is done because it is much more con- 
venient to handle the door for drilling 
than it would be to handle the fronts. 
The vertical edges of the fronts are 
usually finished with a bead and the top 
edge with a cornice, but occasionally 
the top is finished with a bead. 


marked on 
cored hole in 


been 


Cornice Patterns. 


The cornice patterns are usually iron 
and two sections or styles of cornices 


will ordinarily be found sufficient to 
cover a complete line of fronts. The 
patterns are made in various lengths 


and are usually stopped-off in the mold 
to make intermediate lengths. The end 
the cornice are finished by 
being turned back at right angles to the 
line of the front at the 
of the front. In the case of a single 
front this would occur at side. 
In the battery settings this 
occurs only at the extreme left and ex- 
treme right of the battery. The joints 
between the sections of cornice are con- 


sections of 


vertical edges 
each 
case of 


cealed by a shield which usually bears 
the date on which the job is to be 
erected. In the case of a battery set- 
the joint the 
fronts is covered by a pilaster. 
construction 


ting, between adjacent 
This 
means 
for tying-in the two adjacent fronts by 
a single set of tie 
through a 
the fronts 


provides convenient 


which 
left 
purpose 


rods pass 


one-inch between 
for this 
zllows for expansion of the 
they become heated. 

Sesides 


space 
which 
fronts when 


and 


door and 
usually pro- 
bosses or 
for the tie These 
core prints, except in the 
case of strictly standard patterns, should 
be made that 


openings, beads 


hinge lugs, the fronts 


vided with tie 


are 
rod washers 
are cored rods. 


and 


and 


bosses 


loose so can be 


they 
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moved on the pattern to accommodate 
various arrangentents of tie rods, accord- 
ing to the brickwork of the boiler set- 
ting and the buckstays. 

In addition, fronts are frequently — 
cored for the bolts by which the dead 
and arch plates are bolted to them and 
occasionally, also, for the bolts by which 
the grate bearers are attached. If the 
front is used in connection with shaking 
or dumping grates, cored holes are pro- 
vided for bolting-on the brackets which 
support the and 
cored holes, through which the operating 
If fronts are to be used 


operating levers also 
rods will pass. 
in connection with stokers, special open- 
ings for hoppers, etc., according to the 
design of the particular stoker used, will 
he necessary. 


Special Fronts. 


When fronts are built for battery 
setting, the beads on the side are usual- 
ly only on the exposed side at either 
end of the setting and must be omitted 
on the abutting sides of adjacent fronts. 
This makes right and left and center 
fronts, where there are more than two 
boilers in the battery. These are all 
made from the same patterns by simply 
When boiler manu- 


standard with 


moving the beads. 
facturers furnish 
their boilers, it is usual to make com- 
plete iron patterns for the fronts, plates 
and other parts. 


fronts 


There is, however, a considerable de 
mand for special fronts which are sub- 
ject to all manner of variations in the 
and location of 


should cast 


relative size, number 
openings. Such 
from wood patterns, made the thickness 
of the desired castings, and supported 
by battens which are stopped-off in the 
mold. As the plate portion of the front 
is comparatively thin, these battens pro- 
vide a solid base for rapping the pat- 
tern and for the draw spike and also 
facilitate the addition of pieces for in- 
creasing the length and width of these 


fronts be 


castings. 

The patterns are usually checked be- 
fore being delivered to the foundry by 
arranging the complete set of patterns, 
as the castings will be assembled in the 


front, this manner of checking being 
similar to stove practice, where the pat- 
terns are assembled into a complete 


stove before being sent to the foundry. 

It is frequently necessary, in order to 
support the bars 
across the openings. 


to place 
Where an 
ing is not tied together on all sides, it 


patterns, 
open- 


in the 
metal to prevent shrinkage strains from 
spreading the 
These bars are cut out of the castings 
later 
are 

front 


is necessary to cast these bars 


or contracting opening. 
The ‘lugs, bosses and core prints 
usually to the 


they can b 


screwed nailed 


that 


or 


patterns so con 
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veniently located according to the vary- 
ing requirements. 


Locating Door Openings. 


An expedient for locating special fire 
and ash door openings, without cutting 
up the pattern, is to tack a strip onto 
the pattern, which will indicate the lo- 
cation of the the 
impression left in the mold. A core 
box, the desired size of the opening 
and of the exact thickness of the plate 
portion of the pattern is made, and is 
located in the mold by the impression 
to. The filled 
green sand, which is rammed and struck 
off flush with the top of the box, thus 
forming the desired opening in the cast- 


opening desired by 


referred box is with 


ing. 

frequently 

with 

with 
ash 


this method 
fronts 


ash 


Occasion for 
desired 


or 


where 
and openings, 
openings and 
both double fire ash 
Front patterns are univer- 
sally made flat on the back, but when 
lugs are required on the backs of the 
fronts, either to dead 
plates or grate bearers, these are made 
lcose on the pattern. 

In the case of 
customary to cast 
contractor’s, 


arises are 


single fire 


double fire single 


openings, or and 


openings. 


boiler support 


special fronts, it is 
both the 
engineer’s 


customer’s 
and archi- 
tect’s name on the front or on the flue 
Where fronts are regularly 
for a customer, it is usual to 
his name panel which is 
either rammed into the mold, or tem- 
porarily attached to whatever pattern 
be in use. Such a panel saves 
considerable work in setting the letter- 
ing and adds rather than detracts 
from the appearance of the front. 


or 


doors. 
made 


place on a 


may 


to 


Casting the Doors. 


The doors for fronts are usually 
deeply flanged in order to stiffen them 
against temperature strains, to permit of 
fitting them to the fronts and to allow 
room inside the door for liner plates 
which protect the fire doors from the 
direct heat of the furnace. Even spe- 
cial fronts are usually made with stand- 
ard doors and the door patterns should 


be made of iron. 

A wide variety of door patterns is 
required, as the doors not only vary 
‘n size, but doors for the same size 


opening may be made in a single piece 
cr in two parts, in which case a right 
and left hand pattern is required. The 
flanges on the doors are usually of such 
shape that they can be molded by the 
roll-up process for drawing the patterns 
and this process can be used for either 
hand molding on the floor or for ma- 
chine molding. 

The flue door patterns are of consid- 
size and would be 


erable extremely 


heavy if made of iron. It is 


wholly 
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customary, therefore, to make _ thes 
door patterns in the form of iror 
flanges carrying the hinge lugs, and sx 
made that the center portion may b 
filled in with a wood pattern for th 
panel to be cast integral with the door 
cr with the wood panel left out, th 
opening in the casting being subsequent 
ly filled in by riveting on a sheet ste 
panel. 

When flue doors are made rectang 
ular rather than following the curve o 
the boiler shell, one pattern can be use: 
for right and left hand door, excep 
that the lug for the closing handle must 
be moved from one end to the other o1 
the pattern so that the castings will | 
right and left hand. 


Dead Plates. 


The dead plates are plain, thick cast 
iron plates, molded from wood patterns 
The thickness of these castings permits 
a strong wood pattern to be made and 
any other material would make a pat 
tern too heavy to be handled. Thes 
plates are usually built into the brickwork 
ef the boiler setting, but occasionally ar 
furnished with lugs having slotted open 
ings, by which they are bolted to th 
front and sometimes also with a lip at 
the edge towards the furnace, 
takes the place of the front grate beare: 
and supports the grate bars. 

The arch plates are similar to the dead 
plates in size and thickness, but are 
little more difficult to mold on 
of the arches. They are usually mac 
from solid wood patterns, the arches |) 
ing single or double, according to th 
fire door openings, and in the case of 
long arch plates a rib is sometimes placed 
on the top to stiffen the casting. 

The arches are usually flared, being 
wider at the side toward the furnace 
than at the front. Special arch plates 
are frequently cast from skeleton pa! 
terns, the skeleton giving the outlin 
and shape of the arch and limiting di 
mensions, the remaining portion of th: 
mold being formed by cutting out the 
sand between. One of the most difficult 
arch plates to cast is one with the ends 
undercut, and designed to support « 
brick arch. The undercut portion is 
usually made by a dry sand core. 

Cheek plates are sometimes used 
fill in the space between the dead plat 
and the arch plate and are of the sa: 


which 


account 


ciass of castings, usually made from 
solid wood patterns. They have 10 
particular special features except that 


in the case of flared arches they must 
be made right and left hand, and this 
can usually be accomplished by trai 
ferring the lugs, either for bolting 


4 


the front, or to the arch, or dead 
plate, from aside to side of the « 
pattern. 

The stack plates are probably 
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roughest of all boiler castings, being 
nerely built into the brickwork of the 
oiler setting. They are frequently 
made from a pattern for the flange 
surrounding the opening and fitting the 
vase of the stack, though occasionally 

skeleton pattern is made, giving the 
oundary lines of the casting, the sand 
etween being cut out in the mold. The 
stack plates are often cast in open sand, 
he upper portion fitting the stack be- 
ng cast down, and the side toward the 
rickwork being the exposed side in the 
mold. The buckstays are molded 
from wood or iron patterns, according 
to the size of the casting and the num- 
er of castings required from a pattern. 
The patterns are preferably made with 
dry sand cores for the openings, 
through which the tierods pass. This 
permits of shifting the core prints to 
suit various arrangements of the tie- 
rods, without cutting up the pattern. 
The buckstays are usually made in T- 
shape bosses sur- 
made to 
straddle the rib so that they can be 


sections, and the 
rounding the openings are 
moved to any desired position along 
the length without cutting into the rib. 

Wherever bolt holes are cored, it is 
advisable, if possible, to slot the cores, 
the long axis of the slot in one casting 
lying at right angles to the long axis 
If the 
cores cannot be slotted, it is well to 
place the core in the larger casting 
only, marking the hole in the smaller 
casting after it is drilled and assemb- 
ling. 

The grate bearers are made single 
and double in various lengths, usually 


of the slot in the other casting. 


tapered, being deeper at the middle of 
their length and toward the 
etids. When castings are required that 
re shorter than the patterns on hand, 
they are usually obtained by stopping- 


tapered 


off the ends of the patterns symmetric- 
ally so that the deepest portion of the 
asting will remain in the center of its 
length. 

The single bearers are used adjacent 

the dead plate and bridge, while the 
louble bearers are used between these, 
here more than one length of grate 
ar is required to fill the furnace. Two 
single bearers are, however, frequently 
double 


sed in place of the special 


arer. 
Grate Bars. 


Grate bars are most commonly of the 
ngle, double, group, herringbone, Ad- 
ms, saw-dust or pin-hole type, and cir- 
lar grates are used for vertical boil- 
rs. The single bars are molded. flat, 
sually from hard wood or iron pat- 
rns, according to the number of cast- 
gs of any one size required. The 
uble and group bars must be molded 

edge in order to leave the green 
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send core between the sections of these 
bars. Like the single bars, they are 
usually made from hard wood or iron 
patterns. 

The herringbone, Adams and saw-dust 
bars are usually made in standard six- 
inch widths, the body of the bar being 
six inches wide, less the amount of air 
space allowed between the fingers of 
the bar so that the bars, when arranged 
in the furnace, will be separated by an 
air space equal to the air space in the 
bar. This air space is maintained by 
casting lugs on the sides of the bars 
tu space them properly in the furnace. 


Molding Grate Bars. 


It is desirable, and usually demanded, 
that all the bars in a furnace, or set 
of furnaces, should be uniform in size 
and interchangeable. This, of course, 


greatly reduces the number of spare 


bars, which must be carried, permits 
the shifting of bars to the hotter por- 
tions of the fire as they burn out, and 
permits all of the bars of a set to be 
cast from a single pattern. The width 
of the furnace is made up of the stand- 
ard, six inches width of bar, if in a 
multiple of six inches, otherwise this 
is usually made up by the use of one, 
or at most, two bars of odd widths. 
Patterns, three, four and five’ inches 


wide, are usually carried, narrower 
spaces Being filled by single bars. 

The length of the furnace is made 
up by varying the lengths of the bars 
as required, the patterns being made in 
lengths from 24 inches to six feet. 

Even with standard 
width a large number of patterns is 


required to cover the full line of air 


grate bars of 


spaces, lengths and types, except in the 
case of furnaces furnished as part of 
a standard equipment, as for instance, 
in locomotive boilers and boilers of a 
similar type. It has, therefore, been 
customary to make up _ the 
equipment of wood patterrs. 

Where 
these are best made of metal, prefer- 
ably aluminum, and mounted on a mold- 
ing machine of the roll-over type. On 
account of the extreme delicacy of the 


pattern 


standard bars are _ possible, 


slender green sand cores forming the 
air spaces in the bars, it is highly 
desirable to keep the pattern as light 
as possible, so that the molder in draw- 
ing it will be able to tell by the sense 
of touch where the cores are sticking. 

The herringbone bars consist of side 
webs connected by heavier portions at 
the ends and filled in by fingers at an 
angle of 45 degrees to the length of 
the bar, extending in opposite directions 
on the two sides of the center line and 
meeting at right angles in the middle 
of the bar. 

The Adams bar has a slight varia- 


tion of this arrangement. The fingers 
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instead of meeting at right angles at 
the center of the bar, extend clear 
across from web to web at an angle of 
45 degrees. In making wood patterns 
for either type of bar, it is customary 
to finish long strips to the proper 
cross-section for the fingers and then 
to cut the fingers from these strips. 
A piece cut to the draft angle of the 
finger and fastened to the side of the 
trimmer greatly facilitates the work of 
fitting the fingers into the bar. These 
bar patterns are built-up by 
fastening the webs and end pieces to a 
plane board and after which the fingers 
are fitted in place. The insides of the 


always 


webs and the sides of the fingers must 
be varnished and finished before the 
pattern is assembled, as it is impossible 
to properly finish these surfaces after 
the bar is assembled. 

should be exer- 
cised in glueing the fingers to the webs, 


The greatest care 


as the sand from the mold will work 
into the joints, if there are only. slight 
openings. The webs of the pattern will 
thereby be spread apart, so that the re- 
sulting castings will be too wide, the 
cumulative error often amounting to 
more than the clearance allowed in the 
furnace, so that the set of bars cannot 
be used. After a bar pattern is in this 
condition, it is impossible to repair it 
without taking it apart, entailing nearly 
as much labor as the making of a com- 
plete new pattern. 


Glueing the Fingers. 


A disc sander is very convenient for 
finishing the pattern after it is as- 
sembled, as the sections, from which it 
1; made, have the grain running in sev- 
eral different directions, and it is dif- 
ficult to plane the bar without breaking 
off some of the corners. 

The saw-dust bar consists essentially 
cf a plate supported by ribs, the plate 
being pierced’ by holes. The 
pattern is much simpler in construction 


round 


than the pattern for the herringbone or 
Adams type, the round holes _ being 
drilled and tapered for draft by means 
of a burning iron which gives a smooth- 
er and better finish in the hole than 
could be obtained by a tapered reamer. 
Circular grates for use in vertical boil- 
ers are divided into sections of such 
size that they will pass through the 
fire door. If these grates can con- 
veniently be divided into an even num- 
ber of sections, only half of the number 
of patterns will be required, as the 
castings can be reversed, end for end, 
in the furnace, thus making right and 
left pieces, from the same pattern. 
Where an odd number of sections is 
necessary, an extra pattern for the 
middle section is required. 
The bearing rings on which these 
grates rest are also made in pieces of 
such size that the castings will pass 
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can al- 


pattern 


through the fire door. These 
ways be divided that 


will make all the castings required. 


so one 


Machine Tools. 
Parts of machine tools consist es- 
sentially of large, heavy such 
as beds, planer tables, housings, head 


pieces, 


and tail stocks, etc. The smaller parts 
include chucks, face plates, carriages, 
cranks, levers, gears, pulleys, etc. 

These castings are almost entirely 
nmrolded in green sand from complete 
wood patterns, the number of pieces 


from any one pattern required seldom 
warranting the expense of a permanent 
metal pattern, except in the case of a 


few gears, levers, cranks, cams, and 
possibly bearing caps. 

The patterns are seldom made ad 
justable or changeable, as designs for 
machine tools are made more or less 
standard and are not varied for dif 
ferent orders, the machines being built 


for stock, and the patterns are changed 
only when new designs are made. 

The wood patterns are, as far as pos 
sible, split on the plane of the parting 
and such are, therefore, well 
adapted to 
chines of t 


éven where a comparatively small num 


patterns 


mounting on molding ma 


he roll-over or jarring type, 


ber of castings is required to fill an 
order. 

Small pinion blanks and castings for 
bushings are frequently made from pat- 
terns which are long enough to make 
several of the finished pieces. These 
are cast on end with an _ additional 


Iength allowed in the cope to act as a 
The the 
gripped by the chuck in the lathe when 


riser. cope end of casting 1s 


machining these castings and pieces art 
parted-off as finished. 
Castings for Easy Machining. 


In making patterns for machine tools, 
well to the 
the must 
be handled in the machine shop. Wher« 


it is consider method by 


which castings subsequently 


pulleys or gear blanks are gripped in 


a three-jaw chuck for turning, it is al 
three or 


ways preferable to use SIX 
spokes, so that in holding the casting 
from the inside the chuck jaws will 
fall in the spaces between the spokes, 
cr in holding the casting from the out 
side, the pressure of the chuck jaws 
will be applied opposite the spokes, thus 
preventing the distortion of the rim. 
Particularly in the case of thin parts, 
such as rings, etc., it is advisable to 
cast lugs by which the castings may be 
bolted to the face plate, coring the lugs 


that the 
may not be distorted by clamps or chuck 


for this purpose, so castings 


otherwise be re- 
\s all of 


machining 


jaws, which would 


quired to drive them. these 


castings require and usually 


ene side forms an important bearing 


SS 
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finished 
product, it is often necessary to make 
so that it mold with 
surface 


or is exposed to view in the 
the pattern will 
the machined 
the soundness of this part of the cast- 


down, to insure 
ing, even where such a position entails 
additional expense in the pattern-mak- 
ing, molding and coremaking. 
Machined 
which are not sliding bearings, are fre- 
quently effective if at the 
center and machined for bearing at the 
and this should be 


particularly if 


surfaces forming joints, 


as recessed 
done 
the 


castings are to be milled, as the recess 


edges only, 


wherever possible, 
breaks up the chips and permits much 


heavier cuts to be taken. 


Finish of Machine Tool Castings. 


If castings are to be finished by disc 
the 
as possible and 


finish should be small 
the 
or grooves to 

to 


material 


grinding, as 
broke nh 
the heat- 
for the 
from 


surface by 


recesses reduce 
provide spaces 
to fall 
the surface being ground. 

Where 


planed or 


ing and 


abraded away 
are to be turned, 

the 
inch, SO 


castings 
milled, 
than I% 


should not 
the 
the 


than 


finish 
that 


bel IW 


he less 

f the cutter 
end lift the 
through it. It 1s 


point 


will pass scale 


oft 
frequently 


scale rather cut 
easier to 
of the 


than 


the point 
the 
when 


remove % inch with 
scale, 


the 


cutter constantly under 


to remove less metal cutter 


hits the 
Where machining is required at the 


scale at low points. 


casting of considerable 
the 


ings which are liable to spring out of 


ends ot a 
] 


any 
ength, or at sides or top of cast- 
finish should 
the 


and gas holes 


line during cooling, extra 


be allowed. 
take 
is usually 
in the 


finish 
dirt 
and 
the 
an otherwise perfect casting on account 


Extra on cope 


side to care of 


advisable much cheaper 


long run than rejection of 


‘f such defects. 


Chuck bodies and face plates, when 
inside, 
the 
sufficiently 
take full 
provision should 


the 


with sand 
be 


core 


the 


made dry cores 


are 
lable to size in 
as the 


to allow 


over casting, 


will not crush 


casting to its 
Suitable 
the 


occurs. 


shrinkage. 
be made in size of pattern 


where this 


Castings for Engines. 


Castings for engines, in shape, num- 


trom a 


er required pattern and 


tool 


size, 


are similar to machine castings. 


The patterns are made in_ practically 
the same way and the castings may’ be 
roughly sub-divided into parts for in- 
ternal combustion engines and parts for 
steam engines. This general classifica- 
tion also may be made to include cast- 
ings for pumps and air compressors. 
Probably the most difficult casting of 


this general class is the cylinders, which 
the 


grain 


must be absolutely sound in bore 


and is usually made close and 
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for air 
compressors are frequently water-jack- 


comparatively hard. Cylinders 


eted; cylinders for steam engines are 
steam-jacketed and cylinders for 
engines are water-jacketed, or are pro 
vided with heat radiating ribs. 


gas 


The cores for jacketing, as well as 
the port cores, in addition to the mai 
core forming the bore, complicate th 
work on the patterns, the core boxes 
and in the foundry. The general prac- 
tice is to make the main core for the 
bore separate and to assemble the port 
and jacket cores around them. These 
latter cores are located, with referenc¢ 


to the main core, by means of prints 


as far as possible, though the use of 


anchors and _ chaplets is frequently 
necessary. 

The beds, which are the largest cast 
ings entering into the construction of 
the engines, are made, usually, in the 
same way as beds for machine tools 
The flywheels for small internal com 


bustion engines are now being very ex 
tensively made on the various types oi 
molding machines. 

Large engines require a variety of 
flywheels, often combining band wheels 
for belts 


For this reason the larg 


driving or gear wheels with 


the flywheel. 
swept-up in loam ot 


This 


er sizes are often 


ere built-up in cores. method of 
building-up the mold using a segmental 
rim pattern only and a core box 
half 


to produce castings of a size consider 


con 


taining a arm, makes it possible 
ably beyond the capacity of the wood 
working tools in the pattern shop. 


Use of Stove Plate Scrap 
By W. J. Keep 
Question:—What are the advantages t 
bg derived from the use of stove plate 
scrap in a mixture for machinery 

ings? 
Answer:—It is 
stove plate scrap 


2.50 to a & 


cast- 


certain 
contain 
2/75 per cent silicon and that 

the sulphur will not be above 0.08 to 
0.10 the 
will average about one per cent. 
to 
In a mixture containing one-half ma- 


almost 


that 
will f 


trom 


per cent, while phosphorus 


The 


grain will be found be very close 


chinery scrap it is sometimes diffi- 
cult to obtain a close grain and at 
the same time to have the iron suf 


ficiently soft for machining purposes 
Stove plate scrap insures close-grained 


castings. In place of stove plate 
scrap, No. 4 pig iron may frequently 
be used, but, of course, the silicon 


content will not be as high as in the 
stove plate. As the remelting loss of 
this scrap frequently averages as high 
as 15 per cent, it is sometimes more 


economical to use No. 4 pig iron 
The high sulphur is, of course, ob 
jectionable, but practically all scrap 
is high in this element. 
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low the Cupola Was Cured of a Severe 


Attack of Indigestion 


By Pat. Dwyer 


NCE upon a time I knew a cupola which 
was affected with chronic indigestion, 

and perhaps on account of the cause, symp- 
toms, treatment and care, may prove of inter- 
est to others who have a patient of this 
description on their hands. This particular 
little fellow, which for some obscure and 
mysterious foundry reason was. always re- 
ferred to in the feminine gender, was _ lined 
to 28 inches. She was of the ordinary type 
with a wind box around the outside of the 
shell. This was con- 
nected to the fan by 
one 8-inch pipe and 
delivered air to the 
cupola through eight 
3-inch tuyeres. Looks 
quite familiar, eh? | 
suppose if you are one 
of the wise men you 
will say, after doing a 
lightning calculation in 
your mind and = con- 
sulting some standard 
table of tuyere ratios, 
“Let’s see, the area of 
the bottom is 6% 
inches and the com- 
bined tuyere area is 
only 64 inches, that’s 
about 1 to 9%—too 
small, my boy, too 
small.” You will then 
probably smile in a su- 
perior way, do a dep- 
recatory wave with the 
hand and turn to the 
next page. The _ fol- 
lowing is not intended 
as a treatise on cupola 
practice and it is not 
claimed that the meth- 
od described would be 
of particular benefit in 
the case of large cupo- 
las, say 60 inches or 
over. In such cases the body of fuel is so 
large that the blast has no practical chilling 
effect on it, but in small cupolas, as was 
clearly demonstrated in the case under dis- 
cussion, the effect is quite marked and evident. 
After running about two hours and melt- 
ing between 5,000 and 6,000 pounds, this 
cupola would be bridged all the way across, 
both over and under the tuyeres. The phy- 
sician in charge decided that there were too 
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many tuyeres and closed up every alternate 
one. Still the trouble continued. He then 
cut a slag hole in the back and dosed the 
charges with limestone. The laxation helped 
matters considerably, and by the most care- 
ful and delicate nursing it became possible 
to coax 8,000 pounds out of the cupola. The 
bridging still continued, the lining was cut 
to pieces and if the coke and iron were not 
broken quite small, she would hang-up, balk 
and refuse to deliver the goods. When every- 
thing was_ favorable, 
nice, hand-picked coke, 
no piece of iron over 
50 pounds and a good 
sailing breeze from the 
east, she would melt 
about 3,000 pounds an 
hour. When these 
favorable conditions 
did not obtain there 
was some trouble, in 
fact, if General Sher- 
man had happened to 
be toiling around that 
particular cupola, I be- 
lieve he would have 
substituted the words 
my job for war in 
that classical remark 
of his. 

After studying the 
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PuLsr, AND THEN PRESCRIBED A CHANGE OF AIR 





matter for some time 
and maintaining a wise 
look according to the 
ethics of the medical 
profession, having felt 
its pulse and looked at 
its tongue and being 
satisfied that the fan 
was delivering just 
about the right amount 
of air, I decided that 
the fault lay at the 
point where the air 
came in contact with 
the fuel. Coming in either four or eight 
vicious little jets it just naturally chilled a 
path straight ahead with the result that after 
two hours running one could look into one 
tuyere and see an empty space extending 
right across the tuyere zone, from 4 to 10 
inches high, and melting, of course, stopped. 
The obvious solution was to get the maxi- 
mum amount of air into the cupola all the 
time, but in such a way as to let it enter 
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gently and all around, or in other words to 
persuade it to give up its oxygen to the fuel 
gracefully instead of bullying its way through 
and flying up the stack with it. The eight 
3-inch holes in the shell could not be enlarged 
without taking off the wind box and incurring 
considerable delay and expense, so they were 
left as they were and a larger outlet provided 
when the air entered the furnace. Seven 
tuyeres were cast. The inside circumference 
of the lining was approximately 84 inches. 
These tuyeres were 12 x 12 inches on the 
face, 1%4 inch thick and the flanges were 4 
inches wide, the same width as_ the brick 
lining. To put the matter more plainly, 
these tuyeres were simply a continuous per- 
forated wind box on the inside of the shell, 
with the perforated face flush with the inside 
of the brick lining. There were four rows 
of 14-inch holes with seven holes in each 
row. This gave a combined tuyere area of 
over 200 inches or a ratio of 1 to 3. 

After taking out a circle of brick and build- 
ing the new tuyeres in their place, the fur- 
nace was daubed-up in the usual way and 
got ready for a cast. The result was most 
gratifying. We melted 8,000 pounds in two 
hours after the wind was put on, 3,500 
pounds the first hour and 4,500 pounds the 
second. The bottom dropped perfectly clean 
and there was no sign of bridging either top 


Answer:—The 


Shrinkage Spots 


spongy 
casting is due to shrinkage spots. 


or bottom. Furthermore, we can charge any 
kind of iron, large or small, and the result 
is the same. For instance, we have charged 
200 pounds of pig, 600 pounds of heavy ingot 
mold scrap, each piece averaging 200 pounds, 
and 200 pounds of miscellaneous scrap, and 
at different times we have made complete 
1,000-pound charges of this same heavy scrap, 
some of the pieces weighing 300 pounds. The 
furnace melts fast, hot and clean, and all that 
is needed each morning is a thin coating of 
clay around the melting zone. The tuyeres 
are 16 inches above the bed, so that the fur- 
nace can hold about 1,000 pounds of iron 
before tapping, if necessary. We use 500 
pounds of coke on the bed and 125 pounds 
between charges. 

Slag the cupola? Sure! 

Only instead of piling limestone in at the 
top and letting it run out through a hole 
at the back, we use no flux whatever. After 
pouring about 4,000 pounds we put in the 
1,000-pound ladles and tap when there is 
about 300 pounds in the furnace. Instead of 
bolting up we let her run iron and slag until 
the ladle is full. The slag keeps the iron in 
the ladle hot. Then the furnace is stopped, 
the slag skimmed off and the iron poured. 
The rest of the heat, which never goes over 
8,000 pounds, is then run off without any 
more trouble. . , 


the 
The 


nature of 


limestone used to 50 pounds 


and 
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be advisable to cut down the amount of 


to 


By N. W. Shed 
Question: —We have been experiencing 
some trouble from the iron drawing in 
making. 
the 
and directly underneath the gates. These 


some castings which we are 


[The iron draws away under lugs 
inch thick and the 
high, 1 
thickness. The 
the bottom with 


broken at 


castings are about 1s 


lugs are 1 inch inch long and 


134 inches in castings 
from a flat 


When 


iron has a sp 


are pi yured 


gate this point the 
\ © are 


grades of pig iron, the tur 


pongy appearance 
} - 

using three 

nace analvses being as follows: 


No. 1—Silicon, 2.67 per cent; phos 
1 73 


phorus, 0.59 per manganese, VU. 


cent: 
cent, and sulphur, 0.026 per cent 
15 


per cent, 


2.—Silicon, per cent; phos 


manganese, 0.70 
sulphur, 0.020 per cent 


2.46 


cent; 


d 
Silicon, per cent; 


51 per manganese, 
029 per cent 
pounds of No 


300 po 


sulphur, 
g 400 
No. 2 


unds of iron 


to 
is added 100 nounds 


which 
What effect w 


uid 
stone ha } 


lugs are large and heavy while the cast- 
ing itself is thin and light. Where the 
thin and thick one would 
expect 2 


This 


a chill against the lugs, causing 


sections join 


naturally draw or shrinkage 


cavity. might be prevented by 
placing 
them to cool more quickly, and this can 
also be accomplished 
mo!d so that 
the iron as it 


Occasionally, heavy 


by nails 
the 


flows 


driving 


in the heads will 
the 


gating and a heavy 


nail 


cool into lugs. 


riser will reduce It would 
the 


the 


shrink holes. 
this case to 
the 


be advisable in gate at 


top instead of at bottom of 
asting 


cood, but 


would 


The composition of the iron is 


from the samples submitted it 
t been 


advisable to 


seem as if the iron had n 


well also 


skimmed. It is 
the 
the 
the 

will, of 


letermine amount of sulphur pres 


ent If coke is running high in 


sulphur sulphur content in your 


casting course, be higher than 


you w this 


High 


mixture 
dirty 
is no advantage in using 
No. 1 


most 


uld expect from 


sulphur frequently causes 


spots rhere 


the threes iron. iron 


the 
Limestone 


grades of 
with scrap will 
ilts. not hurt 

An excess of limestone would 


give satisfac 
I does 
the iron 
increase the 


be 


cinder and more heat would 


required to melt the scrap. It might 


charge it on the coke. 
constitutes 30 


If the limestone 
cent of the coke 
charge, the cinder will usually be found 
to be satisfactory. 


New Method of Gal- 


vanizing 


improved method cf galvaniz- 


per 


\n 
Ing, recently patented, preferably em- 
ploys an lead tin 
steel, instead 
used. It is 
laimed that this alloy is more non- 


allov of zine, and 


or coating the 


the 


iron or 


zine ordinarily 
corrosive, and 


ibility than 


pe Ssesses 


greater flex- 
zine coating, permitting 
the iron to be bent 

cracking The 


is to pickle 


without danger 
method 
the iron in 


then to 


adopted 
the 
immerse 1t 
of 


corrosive 


nrst 


usual manner and 


or three’ minutes in a_ solution 


niuriatic acid, five gallons. 


sublimate 8 ounces and. sal-ammoniac 


cight ounces. The plate is then ‘heat- 
in order to decompose the corro 
sive sublimate 


and to produce a pre- 


liminary coating of mercury, which 


acts similarly to a quick dip and 
binds the coating of metal to the iron 
or The alloy 
Zinc, 10 


tir 


a rs | m4 
steel, recommended 1s 


parts, lead, 10 
part. 


as follows: 


parts and 


one 











A WELL-DESIGNED MALLEABLE PLANT 


Description of the Prescott Malleable Iron 


Co.’s foundry—Furnace and annealing ovens 


less depression, the growth of the 
foundry 


le SPITE of a long continued busi- 


biisiness in the middie 
west has not Héen checked, and in each 
of the largerzeities of the Mississippi 


valley the past year has witnessed 
the construction of one or more new 
plants. The increase in the demand 
for castings in the northwest particu 
larly has been such that a _ large 
emount of the new construction has 
been concentrated in northwestern 
cities, among which Milwaukee has 
heen exceptionally prominent. Among 
the latest plants to be built in the 


Wisconsin metropolis, is the new mal- 


leable foundry of the Prescott Mal- 
leable Iron Co., which commenced 
operations in September, 1911. 

This shop is. situated on a_ low 


he western 
city, the 
are favorable 
connections 


nlateau in t end of the 

conditions 
the railroad 
The 
plant consists of three buildings, in 
cluding a main foundry with an an- 


where working 
and 


exceptionally 


most 


good. 


uealing building and power house 
parallel thereto as shown in Fig. 1. 
The shop is equipped with two 14- 
ton air furnaces and is designed to 
employ 120 molders. For the pres- 
ent four annealing furnaces, each with 
a capacity of 44 pots, have been 
erected and. space has been provided 


for the construction of four addition- 


plant has begn designed primarily to 


turn out large quantities of smail 
agricultural 
Most of 
hines 


piecework 


castings, particularly for 


implement manufacturers. 


the molding is done on mac and 


the men are paid on a 


basis as far as this is possible. 


Laycut of the Plant. 


are of steel 


The 


construction 


buildings frame 


with brick curtain walls 


and fireproof roofs. The windows 


are unusually lar 80 


the total 


ge, occupying per 


} 


cent of wall area between the 


floor and the eaves. The _ buildings 
were erected by the Worden-Allen 
Co., Milwaukee, and only 15 weeks 
were required for their construction. 
The main feundry building is 506 
feet long and SO feet wide: the core 


room occupies 20 feet at one endand 


the pattern shop takes up 25 feet at 
the other, leaving a molding floor 
461 feet in length. The net available 


the molding floor is 
35,500 feet 
nealing building, 250 x 70 
is parallel to the main 
cistance the 
the two structures being 127 feet. 


areca Of approxt- 


The 


feet in 


mately square an 
size, 
the 


lines of 


building, 


between center 


The offices of the company, and the 
cleaning room are located in the an- 
nealing building. The power house, 
which is situated south of the an- 
nealing building. is 50 feet long and 


the main foundry is a passageway or 


alley 52 feet wide which is used for 
the storage of raw materials, includ- 
ine coal, coke, pig irom, scrap and 
cand. ‘This vard is traversed by a 
standard gage track over which the 
cars carrying raw materials. are 
switched in. A 24-inch gage indus- 
trial track, which connects with all 


parts of the plant, also runs the full 
length of the storage yard parallel to 
the 

In common 


standard track. 


gage 
with malleabl 


light work 


most 


foundries doing there ar 


no overkead cranes in the molding 
room, but a narrow cage industrial 
railway on which light push cars are 


i 
the 
the air 


laid down center of 
front of 


Suitable branch 


operated, is 


the room in furnaces 


tracks extend atright 


angles in both = directions, making 
every part of the shop accessible. 
These tracks are used for bringing 
iz sand and flasks and for carrying 
the finished castings, sprues and gates 


to the cleaning and annealing depart- 
Special tracks, the 
will be discussed 


the «air 


ments. functions 


cf which later, serve 


each of furnaces. 


Melding Machine Equipment. 
A malleable 


foundry producing 


hight agricultural castings requires an 
exceptionally large floor area® per 
ton of output, and in order to leave 



































al furnaces when the output of the 35 feet wide. as much space as possible for setting 
shop justifies their erection. The Between the annealing building and up molds, the molding machines in 
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Fic. 2—Marn Bay, SHOWING THE ARRANGEMENT OF THE SQUEEZERS ALONG THE WALL 


this plant are placed close against 


the walis as shown in and 3. 
The benches 
placed against the walls directly un- 
the 
installed by the Adams Co., Dubuque, 
la.. are used 


flask work. 


installed. 


Figs. 2 


for hand work are also 


der windews. Adams _ squeezers, 


throughout for snap 
Forty machines have been 
Each machine is placed in 
Figs) 3. A 


a booth as illustrated in 


cabinet and set of rough shelves 1s 
at the left of each machine for 
the On 


it are kept the small cores together 


placed 
the convenience of molder. 
with the necessary small tools, brush- 
es, bellows, riddles, 
needed by the molder is at 
so arranged that he does not 
to stoop or move out of his tracks 
The sand is piled at the 
machine and the bottom 
stacked on either side as 
Fig. 3. This illustration 
shows clearly the careful manner in 
which the the molder 
has been anticipated. As indicated in 
Fig. 2, the finished molds are placed 


etc. Everything 
hand and 


have 


to get it. 
right of the 
boards are 
shown in 


convenience of 


on the floor immediately back of each 
machine. Each man pours 
floor hand ladles in 
with the practice customary in 
leable All 
naid on‘a straight piecework basis. 
Fig. 1 the the 
two air furnaces and Fig. 4 gives a 
detailed furnace. Thi 
capacity of furnace is 14 tons 
heat. A standard design, 
what modified to meet the local con 
The 
nace is set very low, it being the in- 
tention to: 


his own 


with accordance 
mal- 
molders 


foundries. are 


shows location of 


view of one 
each 
pei some 


ditions, has been adopted. fur 


raise the walls when addi 


tional desired; the firing 


the 


capacity is 


coor is on one side and ash pit 





is at the end. ‘The iurnaces are du- 
plicates, each one being 33 feet long 
and 8 feet, 10 
The side and 
inches thick. As 
the hearth is 17 feet 
feet, 8 wide, but the 
rear bridge wall can be moved back 
about 4 feet, thus lengthening the 
hearth and increasing the capacity. 
The firebox is unusually roomy, 
ing 54 inches long and 80 inches 
wide, giving a grate area of. 30 square 
feet. From the top of the grates to 
the top of the bridge wall, the dis- 
tance is 26 inches, and from the top 
oi the grates to the roof at the cen- 
The 


throat between the fire box and melt- 
ing hearth, over the bridge 


overall inches wide 


outside. front walis 


are 13 now con 


structed, long 


and 6 inches 


be- 


ter of the arch it is 5134 inches. 


wall, is, 
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therefore, 2534 x 80 inches. The dis- 
tance between the bottom of the fir- 
ing door and the top of the grates 
is only 6 inches, thus compelling the 
fireman to keep a comparatively thin, 
even fire. The nature of the reactions 
on the melting hearth and success of 
the heat are so largely dependent on 
the quality of the fire that it is es- 
sential it be kept as uniform as pos- 
sible and of thickness 
draft. 
and is 
bridge 
and the 


even sO as to 
Maintain a 
is built 
down 


constant 
straight 


The roof 
not 
wall 


drawn 


Over the between 
hearth. This 
bungs odd- 


life of 


hox 
the use of 
bricks, 


roof 


tue fire 


avoids with 
the 
the expense. 
in the roof are 
wide while in the middle 
ere two 9-inch charging bungs, which, 
when removed, 


shaped 
the 


cams | 
| 


increases 
and reduces 


le common bungs 


13° inches 


leave an opening 18 
inches wide. The bungs are removed 
by means of 
an J-beam 


a tackle suspended from 
trolley which 
the top of the furnace. 
door is only two inches 
top of the bridge wall. 


runs 
The 


below 


over 
skim 
the 


Forced Draft. 


Although each furnace is connected 
to a high stack, forced draft is used 
The blast pressure is about eight 
ounces and is furnished by a No. 8 
buffalo fan direct-connected to a 25- 
horsepower motor. The fans, one 
for each furnace, with motor between, 
are mounted on a platform suspended 
from the roof trusses midway between 
the two furnaces. As shown in Fig. 
4. the tuyeres, five in number, are 
placed directly over the bridge wall 
eud are inclined toward the chimney 
at an angle of about 50 degrees. The 
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outside tuyeres are placed 10 inches 
from the walls so the bricks will not 
be burned away. 

The first heat each week is charged 
on a green bottom of the plain silica 
sand. Aiter the bottom 
made it is paved with on 
which the metal comprising the 
charge is dumped. When the boards 
are hard, absolutely 
smooth bottom results which is good 
tor twelve heats. At present, heats 
of only 18,000 pounds each are being 
run and the bath is about 4 inches 
thick tapering toward the back. On 
account of the thin bath, it is neces- 
sary to watch the heats carefully to 
prevent undue oxidation and to main- 


has been 


boards 


consumed, a 


tain a reducing atmosphere over prac- 
tically the whole of the hearth. The 
capacity of the furnace is such that 


it will melt down an 18,000 pound 
heat from cold metal with a green 
bottom in 354 hours. The ash pit is 
situated in front of the furnace as 
shown in Fig. 4. The doors are 
sealed, hut may be readily opened and 
the ashes are removed every two 
heats. 


Charging and Firing Equ‘pment. 


Industrial tracks connecting with 
ihe storage vard extend along each 
side of the furnace, so it may be 
charged simultaneously from _ both 
sides, thus saving considerable time. 
Special cars have been built for hand- 
ling the coal that is burned in the 
air furnaces. Fach car has’ four 
wheels on which is mounted a box 


SO inches long, 48 inches wide and 55 
inches deep, open at the top. This 
box will hold about 5,000 pounds of 
coal, which is about all two laborers 


can push. One side of the box forms 


Tae FOUNDRY 


Fel 























Fic. 5—INTERIOR VIEW OF ONE OF 


a door swinging on a at the 
and the cars placed on 
track that this op- 
posite the furnace, the space between 


hinge 


top are so 


the door comes 
the track and the furnace being about 
5 feet. When car 13 
brought in, the swinging door is un- 
the may 
be shoveled directly from the car in- 
to the fire box 
It is estimated 
simple 


the loaded 


latched and opened so coal 
without 
that the 
instead of 
the 
the 
over 


rehandling. 
use of this 
device wheelbar- 


has 


between 


rows cut cost of handling 
aid 
per The 


cars carrying coal, pig iron and scrap 


coal bins 


storage 


the furnace 25 cent. 


over 5-ton track scales where 


that 
accurately 


pass 
the weight of 
the 
mined, 


When 


everything goes 


into furnace is deter- 


making small castings the 





‘aC 
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Atr FURNACES 


THE ANNEALING 


FURNACES, SHOWING THE Ports 


silicon is kept low, around 0.70 per 
cent, and the mixtures are adjusted 
by analysis to get this result. In 
common with most other foundries 
doing similar work, malleable pig 
iron and scrap is charged in about 


equal propertions. 

A core room has been fitted up at 
the south end of the main foundry. 
It is provided with standard 
ment, including benches and tools for 


equip- 


making the necessary smal! cores and 


a six-section, coke-fired, Mullet shelf 


oven. 

Annealing Furnaces. 
they are 
building 
they are 


After the castings are made 
transported to the annealing 
on small hand trucks, where 
chipped, cleaned, packed and annealed. 
For cleaning the hard castings four 
tumblers 28 diameter 
and 42 inches long, motor driven, are 


each inches in 


installed at the south end of the 
building. The annealing room is 170 
feet long and 70 feet wide and as 
previously described, is equipped with 
tour furnaces. An interior view of 
one of the annealing furnaces is 
shown in Fig. 5. They are built in 
pairs with the fire box on one side. 
Each furnace is 20 feet long and 12 
feet wide, inside. The general de- 
sign, the arrangement of the roof and 
the binding are clearly indicated in 
Fig. 5, which also shows the ports 
connecting the interior of the fur- 
nace with the fire box. The ports 


are made successively smaller as they 
approach the grates in order to dis- 


tribute the heat evenly throughout 
the length of the furnace. The take- 
off flues are near the floor in the 
wall opposite the ports. Under the 


floor there are three main longitud- 
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inal flues, equi-distantly spaced, which 


connect with the main chimney flue 
in the rear. The central flue is the 
largest cf the three, being 18 inches 


square, and each of the others is 4 
inches square. These flues are cross- 
connected by a series of auxiliary 


flues, making a complete network un- 


der the iloor whith distributes the 


heat very uniformly. 


Annealing the Castings. 


Plain cast iron annealing boxes are 


used, each one being 24 inches long, 
14 inches wide and 15 inches high, 
with walls inch thick. The boxes 
are packed four-high and are charged 
into the furnace with a‘hand buggy. 
Where only four annealing furnaces 
are operated, experience has shown 
that hand-charging is most econom: 
cai, since there is not enough work 
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throw-out clutch, so that any machine 


may be disconnected at will. The 
dust discharge pipes rise vertically 
and connect with a main overhead 
pipe which leads to an exhaust fan 
cperating at 1,325 revolutions per 
minute. After leaving the fan, the 


cust is discharged into a steel bin fit- 
ted its 
directly 


with chutes at the bottom. so 
dropped 


and 


system 


contents may be 


nto a car or wagon hauled 


away. The exhaust operates 
under a 3-ounce vacuum. 


The pattern shop is located at the 


nerth end of the main building ard 
is equipped with the necessary tools 
for making wood and metal patterns 
and for the manufacture of flasks 
A Westinghouse 250-horsepowe: 
vertical, compound engine belted to 
n Allis-Chalmers 200-kilowatt, 250- 
direct current generator furnish 

















THE CLEANING 
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to keep machine in operation, even 


a small fraction of the time. 


The 


scale, 


castings are packed in mill 


with which a trace of ashes 


and from 5 to 8 per cent granulated 


slag are mixed. Ordinary castings 


are annealed 60 hours, but it has been 


found more satisfactory to anneal 
lizht work for 72 hours under a slow 
heat. The slag is granulated in a 


motor-driven cinder mill, 36 inches 11 


diameter and 56 inches long, which 


also recovers the that is carried 


iron 


Cleaning Equipment. 


I he caning room, 60 x 70 feet in 
size located in front of the anneal 
ing room and is equipped with eight 
8 x 42-inch tumblers driven by 
ingle metor, as shown in Fig. 6 
Each tumbler is equipped with a 


THE Motor-DrivEN TUMBLING MILLS 
es all the power and light used in the 
plant. Steam is supplied by two re 


turn tubular boilers built by the Mil- 
Boiler Co., Milwaukee. As 
previously described, the power plant 


waukee 


is in a separate building south of the 
annealing room. , 


In the organization of the shop, the 


straight piecework system of labor 
payment has been adopted as far as 
possible. All molding is done 
basis, this 
also extended to include charging and 


firing the air 


ona 


piecework and system is 


furnaces, shaking-out 
molds, cleaning, chipping and _ pack- 
ing. ; 


kk. J. Meisenheimer is president of 
the Prescott Malleable Iron Co.; Fred 
M. Prescott is vice president; C. S. 
and J. P. Pero Jr., 


Prescott, manager, 


superintendent 
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Combined Crucible Fur- 


nace and Cupola 


A combined brass-melting furnace 
and cupola has been recently patent- 
ed in Great Britain, the object being 
that 
conveniently 





to provide a_ furnace be 
quickly and 
from a cupola into a crucible furnace, 
When in use for 
melting the furnace is located 
in a pit covered with a grating. The 
furnace is the level of 
the floor about one-third of its length 
but is 


keld by two racks, one on either side. 


can 
converted 
vice 


and versa. 


brass, 


raised above 


and has no bottom support, 
The racks are engaged by pinions 
shafts, 
operated by gears to raise and lower 
the The gearing is carried 


by a plate supported by the ash pit 


mounted on = side which are 


furnace. 
walls, and which acts as a stripping 


plate the To prevent 
the furnace from moving or tipping 


for furnace. 
guide 
rods are provided, the upper ends of 
which are secured to lugs which are 
fastened to the top rings of the fur- 
These 


while it is being raised, four 


rods. telescope 
cylinders 
floor of the 
The columns 

at the 


rods 


guide 
columns or 
the 
pit, and act as guides. 

fitted with bushings 
through the guide 
this respect a 


nace, 
into hollow 


which rest on ash 


are top, 
which slide, 
resembling in 
rod and its stuffing gland. 

By this arrangement the hollow 
columns are kept free of dirt which 
would interfere with the passage of 


piston 


the guide rods and by accumulating 
at the bottom of the cylinders, would 
prevent the furnace, when lowered, 
from coming to a solid bearing, as 
the guide rods act as legs resting 
on the bottom of the cylinders and 
thus support the furnace when it 
is lowered. When the furnace has 
been elevated to the full length of 
the racks, the bottom is on a level 
with the floor and to continue ele- 
vating the furnace to a height suita- 
ble for its use as a cupola, jacks 
are utilized to raise the furnace to 
the required height above the ground. 

The furnace is provided with a re- 
movable bottom supported by a 
hinged base and a flue is provided 
for use when the apparatus is in po- 
sition for melting brass. When the 
furnace is elevated for use as a 
cupola, suitable means are provided 
for the insertion of the tuyeres, the 
attachmerit of a spout and the forma- 
tion of a tapping hole. 

When serving the cupola, the fur- 
nace can be used either to melt iron 
or brass, and for the latter purpose 
this type of furnace furnishes a con- 
venient means of handling castings be- 
yond the capacity of the crucible furnace. 
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ifficulties of Casting Aluminum Bronze 
By A. L. Brassiere 
URING the past 24 years the heat of the furnace 15 minutes longer, large riser. The casting was poured 
ID writer has conducted rumer- it failed to melt. In the next trial with metal of the same composition 
ous experiments in the casting the same proportions of boracic acid as in the previous case, but showed 
of aluminum bronze to avoid the for- and fluor spar were melted as in the considerable dross, which it was hoped 
mation of dross in the castings, by first experiment, but the aluminum’ might be machined off, but when the 
the use of fluxes and the addition was added in a molten state at a_ riser was cut off a large shrink hole 
of other metals, but the results have cherry red heat, by pouring it into was found which caused the rejec 
only confirmed the theory of Dr. the crucible containing the melted tion of the casting. This was due to 
Jencore, the patentee of aluminum flux. The mixture of metal and flux improper feeding, as in this opera- 
bronze, who stated that it did not was thoroughly incorporated by stir- tion the churning rod should be 
make any difference what was used ring and poured into ingots driven deep and should be worked 
for this purpose as nothing was of The fused flux had a hardening ef lively, and as the metal sinks down 
any value in this connection except fect upon the aluminum, the ingots the riser should be filled with hot 
manganese chloride or manganese being quite brittle, and were easily metal. The shrink hole prevented 
metal, and charcoal. Aluminum bronze broken with one tap of a hammer. any attempt to machine off the dross, 
has no equal for gears and worm This hardened aluminum was then as the casting was defective: but 
wheels, and no difficulty should be used to make aluminum bronze, in’ whether the dross would have caused 
experienced in obtaining from 65,000 the proportions of 90 per cent copper the ultimate rejection of the casting 
to 80,000 pounds tensile strength. For and 10 per cent of the hardened or not, it is evident that skillful 
these castings it is superior to phos- aluminum. Contrary to expectations molding has an important influence 
phor bronze as it will not crystallize the treated aluminum had no effect in obtaining clean castings of alum- 
in service, resulting in the breaking on the hardness of the bronze and inum bronze. This experience, with 
of teeth, as is the case with phosphor the metal was the same as when no others of a similar nature, showed 
bronze if the phosphorus is a trifle flux was used. The castings were that it is not possible to obtain, from 
too high. made in well-dried molds, and the the average molder, castings of alum- 
Use of Boron. sand was very open. No flux was inum bronze as good as would be 
used on the metal with the exception expected in the case of the tin 
Boron was one of the metals tried of charcoal, and a large riser was bronzes 
in attempting to improve the cast- taken off the top of the casting. The Casting Temperature. 
ing qualities of aluminum bronze. riser was churned as soon as _ set 
This element was introduced in the on the outside. The casting was Some authorities advise pouring 
form of anhydrous boracic acid, which poured from the bottom and was aluminum bronze slowly and at a low 
was made by melting ordinary bor- quite free from dross and shrinkage. temperature, but in my practice I 
acic acid and evaporating the wa- It machined clean and when the teeth have never been able to obtain sound 


ter of crystallization. The anhydrous 
boracic acid, thus produced, 
broken into small pieces 
cent of the material placed in 
the bottom of the crucible with the 
copper when charged. This experi- 
ment was tried several times, without 
the slightest improvement in the re- 
Other means of effect- 
introduction of 


was then 
and one per 
was 


sulting metal. 
ing the boron 
tried, 


ydrous 


were 
four pounds of 
acid were 


then and an- 


boracic melted in a 
f 


rucible with four pounds of fluor spar 


at’ 2 high The 


flux 


very 
became 
pound of 
added in solid form. The 
this was to harden the flux at the 
ottom of the crucible, and, although 
the mixture was exposed to the full 


temperature. 
fluid, at 
aluminum 


very which 


stage was 


effect of 


were cut the metal machined well 
and was perfectly solid. The teeth 
were two inches in depth. 


Molding a Factor. 

difference 

fluxed 
chli 


Apparently, there was no 
this casting 
per cent of 
The fact that 
obtained by 
was not attributed 


between and 


with 0.5 


one 
manganese 
castings 


ride. clean 


were the use of boron 
so much to the use 


of this element as to skillful molding, 


as the mold was made by a man 
experienced in handling aluminum 
bronze. To make sure of this point, 
however, one of the pinions was 
given to another man with instruc- 
tions to make the best mold he pos- 
sibly could, and to run the casting 


by means of a horn gate, using a 


and clean castings in this manner, and 
have lost 
castings by 
than from all 
Setter 
from 


aluminum 
trying 


more bronze 
methods 


combined. 


these 
other 
has followed 
the from the 
it is possible to 
point, and by 
strongly, keeping 
choked and by placing a large riser 
on top of the casting. We have made 
a large number of pinions with the 
teeth cast-in, weighing from 200 to 
350 pounds each, and as the test bar 
for these castings is always placed 
in the center and straight down into 


causes 
success always 
pouring castings 
bottom, 
at this 
metal 


when gate 
pouring tht 


the gate 


the drag, a horn gate cannot be 
used, and both gate and riser are 
placed on top of the casting. This 


is contrary to what is usually 


accept- 
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ed as good practice in making alum- 
inum bronze castings, may 
questioned, but we have made _ suc- 
cessfully, a large number of castings 
in this manner. 

My experience has shown that slow 
pouring will not prevent dross, and 
I have been always better able 
control the dross than the shrinkage, 
in which respect the alloy very 
uncertain. With carefully made molds, 
efficient feeding and the use of a flux 
in melting the metal, there is a reas- 
‘onable_ certainty 
The 
of chloride 
one per cent of bicarbonate of soda. 
After the added, and 
just before the bronze is ready to 
pour, 0.5 per cent of a mixture of 
equal parts of borax and bichromate 
of potash should be added. After 
this addition the metal should not be 
permitted to remain in the furnace 
more than 10 minutes. The use of 
a bottom-pouring crucible is always 
advisable for aluminum 
the delay 
and skimming. 


and be 


to 


is 


of good 


0.5 


or 


obtaining 
flux to 


castings. best use is 


per cent manganese 


soda has been 


bronze to 
to stirring 
found that 


incident 


We 


avoid 


have 
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aluminum bronze is more difficult 
to cast than manganese bronze, and 
when making pinions have frequently 
cast in manganese 


aluminum 


Six bronze and 
bronze at the same 
We never experienced as much 
with manganese 
aluminum 
obtained higher test 
from the latter, which aver- 
aged from 5,000 to 10,000 pounds per 
square inch, the 


in 
time. 
trouble 
with the 
always 


Six 


bronze 
but 
tensile 


as 
bronze, we 


results 


more than 


manganese 
bronze. 
Hardening Alloy. 
A manganese 
cently 


formula, 

but 
appeared tech- 
magazines within the past five 


bronze 
published as 
several 


re- 
new, which 


has times 


in 
nical 
or ten years, advises that a hardening 
alloy be first prepared by melting 
36 pounds of Norway iron clippings 
and eight pounds of 80 per cent ferro- 
manganese, to added 20 
pounds of tin. 

This hardening is added to a mix- 
ture of 56 pounds of copper, 43 pounds 
of zinc, and eight ounces of alumi- 
num. Practically the same formula 
has been in use in Great Britain since 


which is 
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1876, the only difference being that 
the iron was first alloyed with the 
zinc, which is more easily accom- 
plished than melting the iron alone, 
as the zinc dissolves the iron. 

Solid copper castings can also be 
made by the use of manganese chlo 
ride, and it is about 25 years since 
the writer first used this chemical 
in copper. A mixture of magnesium 
chloride and anhydrous boracic acid 
is also of value for this purpose. 
It is mixed in the proportion of two 
pounds of the chloride to one pound 
of boracic acid. When the copper is 
charged, 0.75 per cent of this mix- 
ture should be placed in the bottom 
of the crucible, and as as the 
metal is melted another 0.75 per cent 
of the flux should be added. The 
following flux, which was published 
in the January, 1911, issue of THE 
Founpry, lI found to be 
making solid copper 
Phosphate of lime, one 
pound, and ground charcoal, one pound, 
with This flux 


has been 


soon 


have satis- 


factory for 
castings: 
acid. 


wet sulphuric 


is added after the copper 
melted. 


Railroad Brassfounding’ 


co” 
of 
brass scrap is produced consisting 
articles worn 
that 
in 


N A majority of manufacturing 
tablishments a large quantity 


and 
from brass 


ot out in service 


is removed 
the 
The 
material 
to 


material 


castings various machining 
operations. 
of this 


problems 


utiliza- 
the 
foundry 


economical 


tion is one of 


incident brass 
operations. 
The 


articles, 


of worn 
readily accounted 
all 


known. 


scrap, consisting out 


by 


com- 


for 


is 


separating products whose 


These used 
again additions to 
Slide valves, for instance, 
identified and can be 
gates and other scrap. Borings and 
turnings from the machine shop, as 
well as scrap of unknown value, can- 
not be dealt with so directly. 
borings 


position 1s are 
mixtures. 
easily 


with the 


as new 
are 


used 


Brass 
are contaminated 
be mixed 


the boring 


generally 
and may 
metal 


with iron, also 
with 
machines. 

To from. bor- 
ings, they are placed on an inclined 
plate, which heated a coke 
fire until the white metal melts, when 
it flows off the plate and is collected, 


leaving the brass to be scraped from 


white from 


remove white metal 


is over 


*Abstract 
autumn 
at 


of a 
meeting of 
Newcastle-on-Tyne, 


paper presented 
the Institute of 
Eng. 


at the 
Metals 


By George Hughes 


the plate. The iron is removed from 
the borings by a magnetic separator 
and the cleaned metal is then ready 
for melting. In the shops of the 
Lancashire & Yorkshire railroad this 
is accomplished in an air furnace of 
2,800 pounds fired by pro- 
ducer gas. A definite composition of 


capacity, 


the metal is arrived at and it is then 


cast into ingots, an analysis is made, 
and the brass can then be profitably 
used with small additions of 
metal in making up the charges. 


new 


fracture. Then the charge is tapped 
into a 500-pound ladle and cast into 
ingots. The analyses of 
given in Table I, show how 
closely the desired mixture can be 
approximated from the fracture tests 
of the metals constituting the charges. 

The average content of tin and 
antimony in the twelve analyses of 
alloys given in this table is tin, 7.21 
per cent and antimony, 0.12 per cent. 
Metal of this composition 
the axle 


consecutive 
casts, 


is used for 


smaller boxes, radial and 





Copper 

lin and antimony 7.88 
3.21 
2.33 
0.21 


7.80 
3.00 
1.93 
0.14 


8.35 7.42 
3.21 


2.87 
1.77 


2.49 
0.14 0.14 





/ 
> 


2.39 


Table I. 


ANALYSES OF BrRAss INGOTS MADI 


FRomM SCRAP, 


Various METALS, PER CENT. 
86.36 87.15 86.56 86.75 86.95 87 


-35 87.15 88.53 85.57 86.56 86.36 87.15 
7.41 6.54 5.91 7.96 7.88 7.09 .09 
2.59 3.62 2.73 3.89 3.89 3.41 3.14 
2.49 2.87 2.41 1.93 2.97 41 

0.21 0.14 0.28 0.14 0.21 


.64 
.87 


1 








A typical 
pounds of 


charge consists of 1,810 
400 of 
scrap copper clippings, obtained from 
old fire box plates in the boiler shop, 
and 30 pounds of tin, the whole charge 
amounting to 


borings; pounds 


one ton. The charge 
is melted in from two to three hours, 
and is covered with sawdust to 


Samples 


pre- 
are taken 
and slight 
metal are 
made to bring them to one standard 


vent oxidation. 


and their fracture noted, 


additions of tin or other 


tender 
purpose 


locomotive bearings, and for 
poured direct into 
The metal for the 
ordinary run of castings is melted in 
a tilting crucible furnace of 400 pounds 
capacity, which is fired by coke. The 
blast is supplied by a small, motor 
driven blower attached to the side of 
the furnace. The crucible firmly 
fixed in the furnace, thereby reducing 
the risk of cracking due to cooling 
and handling, and careful records 


this 


is 


green sand molds. 


is 


of 














cr 


oss in the 
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crucibles show an average life of 
6 heats. In Table II is given a 
cord of a day’s run of a coke-fired, 
ting crucible furnace melting com- 
sition alloys at Horwich, Eng. The 
ke used was of the following analy- 


Per cent. 
PCr e toe Shi aca dimee 89.24 
SUE A ccaocis Se pee ween ted awtece% 0.86 
en ee mn Ges beatae ewes eeu 9.35 
MGMNGNE - wcacveszee ces PP reeee jocu. OSE 


Careful check weighings have been 
ide of the metal and melted 
d losses due to oxidation have been 
scertained. The various charges of 
netal, given in Table II, have been 
oured into a ladle with an average 
furnace of one per cent, 
‘cept charge No. 4, which contains a 


used 


high percentage of zinc, and lost 2.9 


1 


yer cent in melting. The casting 
iss, which is largely recoverable and 
ncludes metal spilled and removed 
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and collected for 
thus, no particle of sand, scale or dust 


washed disposal; 
is thrown away by this mode of pro- 
cedure. 

The composition of the slide valve 
mixture follows: Copper, 84.5 per cent; 
tin, 10 per cent; lead 5 per cent, and 
phosphorous, 0.5 per cent. The phos- 
phorous is added in the form of 15 
per cent phosphor copper. Tensile 
tests taken normally wp to 400 degrees 
Fahr. do not 


loss in the strength of this alloy at 


indicate any particular 
these temperatures, as compared with 
the cold Other con- 


taining as much as 13 per cent lead 


state. mixtures 
have been used with fair results, while 
alloy of 86 
per cent copper, 12 per cent tin, 2 per 
and therefore, containing 


have 


gun metal valves of an 


cent zinc, 
no lead, 
tions under comparative tests in ser- 


not justified expecta- 
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temperatures which range from 450 to 
600 degrees Fahr. in the steam chests. 
They do not fracture in service, and 
an unbalanced D-slide valve, 7% inch 
in thickness, will run 1,000 miles with 
a wear of 0.035 inch on the face. The 
wear of the balanced valves is less 
than this. Careful 
back to back 
run in a 


measurements of 
balanced 
vertical 


valves, which 
show a 
wear of only 0.0055 inch in a _ 1,000- 


mile run. 


position, 


These valves are allowed 
to wear down 5¢ inch, the total mile- 
age being 114,266. 

Modern conditions of superheat have 
caused the question of valves to come 
again under revision. The author has 
had running, for two years, a pair of 
valves, at a 
Fahr. with only 
a wear of 0.013 inch per 1,000 miles. 
Twenty engines have just been turned 


ordinary slide tempera- 


ture of 600 degrees 


























n skimming, amounts to 31 pounds in vice. into traffic with a modified form of 
Table II. 
\ Dairy Mettinc Recorp or A CoKE-FirEp TILTING CRUCIBLE FURNACE, 
Day Dry ANp Bricut. Furi USep, Coke, 
3 Dn —Weight of charges in pounds——_, - 
es os a ) a FS SZ 9S zl 
ce gs gs & &€ ¢ & 5 38 sa 58 $2 : 
Z _ =) UO mel = N fi = a = s =x 
a.m a.m t Coke ~—— 
1 Gun metal...... 6:30 7:30 244 352 40 8 39 395344 1.06 5g { Coke used for 
( Starting. 
Slide valve..... 8:00 9:15 2% 160 10 20 48 00 10 448 434 0.90 65 {5¢rap, old slide 
{ Vaives. 
3 Injector metal.. 10:00 11:15 2% 164 5 20% 10% 250% 450% 437 0.77 65 
p. m. (special) 
4 Brazing metal... 11:30 12:25 2% 2 448% 450! 42714 2.88 65 
p. m. ( For tube hole 
DN Sian a8 1:10 S255 3 345 an oe 5 eG na ag 350 347 0.85 65 < bushings and 
( plugs. 
6 Injector metal.. 2:45 4:15 3 164 5 20% 10% 248 ea ry 448 434 0.90 65 
19.69 Ibs. of 
7 hrs.=2.8 H. P. hrs. 2,547 2.475% 7.36 448 coke for each 
112 pounds of 
metal melted. 

450 pound charge. This shrinkage The mixture for valves is made slide valve for superheat. In the 
of metal is dependent upon the num- from half new metal and half old _ strict sense of the term these are slide 
ber of molds poured, the shape of the scrap valves, the copper being ob- valves, and so far have given good 

istings, proportion of gates, etc. tained from clean, scrap plate shear- results. Slide valves are molded in 

The dust from the cleaning room, ings cut from old locomotive firebox sand from plate patterns. Consider- 

irnt molding sand, furnace ashes and plates. In the United States steel is able care must be exercised in mold- 


) 


lag, are always systematically col- 
‘ted and riddled to collect coke and 
ot metal. The slag is crushed wet 
after screened 
water and the recovered shot metal 
stored future 
sal, while the powdered slag settles 
d is collected in a water tank for 
The burnt sand con- 
ning metal particles is also passed 
rough a riddle to collect the larger 
ot, and is 
rm water in a hair sieve, thereby 


a mill, which it is 


separately for dis- 


sequent sale. 


afterwards washed in 


llecting every particle of metal. The 


nd and any oxide dust is likewise 


the material used in making locomo- 
tive fireboxes, but the standard prac- 
tice in Great Britain and_ several 


other countries is to use copper, and 
consequently old locomotive fireboxes 
constitute an important source from 
which scrap copper is obtained by the 
The 
adopted 
best 
use, both for the brass valves and the 
port Such 


design, from the 


for these slide 
tests had 
composition to 


railroads. mixture 


valves was after 


determined the 
faces. 


cast iron cylinder 


valves of varying 
simple D-valves to the balanced types, 
have given satisfaction, working under 


ing, rapping and drawing the patterns, 
when 
1-16 


proceeding to the 


as the valves, cast, must pass 


limit gages of inch allowance 


before machine 
shop. 

Gun metal is made to the well 
known admiralty specification consist- 
ing of copper, 88 per cent; tin, 10 per 
cent, and zinc, 2 per cent. Certain 
work such as valve seatings, bushings, 
steam regulator slides; and some slide 
valves, are cast from this metal, though 
other less expensive alloys containing 


lead are used for bearing brasses. The 


alloy casts clean and sound in either 
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skin 
the 
coated 


green or dried molds, and if 


some of constituent metals or 


scrap are with scale, entailing 
a tendency to oxidation, a small piece 
of phosphor-copper may be added with 
good results. 


The 


fairly 


casting temperature and the 


rapid cooling of the casting in 
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repairs to heavy machinery, also for 


mill bearings, and wheels and pin- 


This 


satisfaction 


ions subjected to heavy duty. 


mixture has given general 


for gearing and for worm wheels 


running in conjunction with _ steel 


worms. It is molded chiefly in dry 


sand, and presents no trouble in 





Table 
M ETAI 


Antimony 
Copper 





MIXTURES 


cok, 
BEARINGS 
C D E 
Per cent Per cent Per cent 
80 54 85 
10 11 7 


10 1 g 


FOR 








the mold, are important factors in the 


production of good castings, other 


‘wise crystallization becomes _ pro 


nounced. Tests of this alloy have 


shown a tensile strength of 35,960 


pounds per square inch and elongation 


in three inches, 10.1 per cent Chese 


results represent the average tor £6 


tests 


For making injectors and their 


rs an alloy known as injector metai 


is used, the composition of which 


follows: Copper, 84 per cent; tin, 8.5 


cent; 5 per cent, and lead 
This 


results in 


per zinc, 


» 
4.) per 


cent. metal has given 
injectors, ejectors, 
fittings It 

free 
the 
injector. The 
the 
not appear to be necessary, it greatly 


The 
are good, averaging over 31,200 


eood 


cocks and their 


gage 
clean from 


and 


cores of the 


makes a casting, 


oxidation scum in intricate 
metal 
runs freely, and while lead may 


facilitates machining. tensile 
tests 
pounds per square inch, with 11 per 
cent elongation in three inches 

The composition of the 
the Lancashire & 
Co. Cop 
per, 86 per cent; tin, 10 per cent, and 


phosphor 


bronze used by 


Yorkshire Railway follows: 


casting. It is practically free from 


due to the 


; cleanliness 
of the materials used. It casts clean 


slag, which is 
and is readily machined. 


Some of the other imixtures in use 


follow: 
Yellow Copper, 67 
inc, 30 pounds, and lead, 


brass: pounds; 


3 pounds. 
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No. 2 alloy—Aluminum, 85 pou: 
and zinc, 15 pounds. 

White metals are used for 
bearings, axle boxes and connect 
rod brasses, and it is important 
making these alloys that none of 
component metals is overheated. T 
in preparing alloy C, Table III, 
primary alloy is made consisting 
equal parts of copper and tin, wh 
is cast into ingots and subsequer 
broken into pieces to be remelted 
the required together w 
the antimony, the remaining tin 
ing added, from time 
careful stirring. This 
erable to the simpler one of m 
ing the copper and antimony dire 
and is found to result in cleaner su: 
faces. The completed alloy is c 
into ingots in heavy iron molds, for 
use as required. Three types of white 
metals are used for lining bearings, 
the formulas for these given 
in Table ITI. 

Alloy A is 


lin 


amount, 


to time, w 
method is pr 


being 


used for high class 





Table 


MISCELLANEOl 


White metal for 
packing ball 
White metal for 
metallic packings 
White metal for 

Ordinary axle 
Heavy car bearings 

Argozoil for ornamental fittings 
Solder for electric fittings... 
Solder, plumber’s 

Solder, tinsmith’s 


joints.... 


car 





¥. 
Ss MIXTUREs. 
Zine, 


ver Cent 
i 


Lead, Nickel 


scr cent per cet 


riony, 





Brazing metal: Copper, 84 pounds, 
and zinc, 16 pounds. 
Tel 


zinc, 


graph metal: Copper, 80 pounds; 


7% pounds; lead, 7% pounds, 
and tin, 5 pounds. 

Yellow brass is used for cab rings 
and name plates. Brazing 


used for pipe flanges 


metal is 


and collars, and 





Tests oF Bi 


Number of bearings 
Number taken off due 
Number taken off hot. 
Number taken off with 
Average life of worn 
Average life of hot be 
Average life of bearin 
Average life of total 
Per cent of hot bearin 





Table IV. 


ARING 


METALS. 


Gun E A 
metal metal metal 
29 32 35 58 
10 16 
6 
> 


295 
159 
286 








15 per 
cent. 


cent phosphor-copper, 4 per 
Given by analysis this mixture 
tin, 
0.5 


en- 


consists of copper, 89.5 per cent; 


10 per cent, and _ phosphorus, 


per cent. The metal is made 


tirely from 


per, new 
per 


clean, picked scrap cOp- 
ingot tin and phosphor-cop- 


This alloy is used for general 


telegraph metal is used for small 


castings. 
For motor dust grids, and 
some car fittings, aluminum alloys are 


the fol 


caps, 


used, composition of which 


lows: 
No. 1 alloy—Aluminum, 95 pounds, 
copper, 5 


and pounds. 


bearings on the pinion and commu- 
tator ends of motors on the electrical 
rolling stock running on the Lan- 
cashire & Yorkshire railway. The 
motors have a speed of 780 revolu- 
tions per minute, at 50 miles 
developing 150 horsepower at 
the pinion. Under trying conditions 
of service, A, Table III, was adopted 
after careful comparisons with solid 
gun metal bearings and other alloys 
of tin and lead. 

In Table IV, a record of tests is 
given made on four different types 
of bearing metals, which shows the 
superiority of alloy A. The 
metal mixture was the 88-10-2 alloy 
or admiralty metal. 

Alloy C, Table III, is a hard, white 


metal 


per 
hour, 


gun 


bear! 
requiring a stiffer alloy than B, which 
withstands pressure well, but will n 
stand up under the hammering brous 
All 
B, has given good service in linir 
up main axle radial 
brasses shafts. In T: 
that 


and is used for 


about by reversals of motion. 
boxes, wh 
and reversing 
V, other 


used 


mixtures are given 


for various purposes. 














ions 
pted 
solid 


loys 


y pes 
tne 
gun 


alloy 














Phosphor-tin 


4s we use considerable phosphor-tin 
would like to know how it is made. 
have tried making the alloy by add- 
the phosphorus in stick form to 
> melted tin, but it seems a dangerous 
ration as the phosphorus ex- 
des when it strikes the surface of 
molten tin. In addition, we do not 


wet 


hiain uniform results, as some of the 


lime 


f 


e- 


sphor tin is not crystalline and can- 
be easily broken. 

When 
this 


you again make phosphor-tin 
will find that if the 


molten tin is 


way, you 


rface of the covered 


th some powdered substance such as 


». charcoal or sifted ashes, it will 
naterially reduce the explosive effect 
the phosphorus. There is a con- 
iderable loss of phosphorus by this 
ethod, but it is frequently employed. 
nother method of making phosphor- 


J 


elts the tin 


is to first granulate the tin, which 
packed on top of the phosphorus in 
crucible. The crucible is heated slowly 
as to fire the phosphorus, which 
and combines therewith. 
this without 


» accomplish accident, 


veral precautions must be taken, The 


hosphorus should first be immersed in 


~ 


time without danger of ignition. 


of blue coats 
with a deposit of copper and pro- 
ts it from the air so that it 
pt out of water for a 


solution vitriol, which 
can be 
considerable 
Cake 
used in prefer- 


ssphorus should be 


ce to the stick form, as it can be 
ire easily handled. After the phos- 
orus is coated with a thin film of 


pper it can be dried by any suitable 


ans that involves no frittion. It is 


placed’ in the bottom of the crucible on 


y 


layer of powdered charcoal, and the 


ranulated tin, which must be perfectly 


d and dry, is then charged on top of 
phosphorus in the proportion of 


pounds of tin to one pound of phos 


rus. A cover is luted on _ the 
cible and is made as tight as pos- 
The pot is then set in a furnace 


until the re- 
The 
into ingots. In 


is allowed to heat 


tion has taken place. metal can 
be cast order to 
nulate the tin it can be poured from 
eight into water in the same manner 
spelter solder is made, but possibly 
granulate it by 


This can be accomplished by 


better way is to 


rring 








SOLVED BY EXPERTS 


melting the tin, withdrawing the pot 


from the furnace and allowing the 
metal to stand until it approaches the 
solidifing joint, when it should be 
stirred with an iron skimmer. The 


metal should be stirred quite vigorously 
until it solid, 
be granulated much 


becomes when it will 


more finely and 
more uniform than if dropped in water. 
All metals that 


tion 


condi- 
granu- 


assume a pasty 
solidifying can be 


lated in this way. 


before 


Alloy For Trolley Wheels 


We would like to obtain a formula 
for an alloy suitable for making trol- 
ley wheels; pump 
other castings, sub- 


also a mixture for 
linings, valves and 
jected to the action of mine water. 
An excellent alloy for trolley wheels 
follows: Copper, 93 


pounds; phos- 


yhor-copper, 2 pounds, and tin, 5 
I PI I 


pounds. For pump linings and other 
subjected to the action of 
fluids the 


recommended: 


castings 
corrosive following alloy 
821 


pounds; 


can be Copper, 


pounds; phosphor-copper, 4 


tin, 8 pounds, and lead, 5 pounds. 


Bell Metal 


We would like to obtain a formula 
for an alloy suitable for bicycle bells 


with instructions for making the mix- 
ture. 
One of the best mixtures for bell 


metal follows: Copper, 13 pounds, and 
tin, four pounds. Melt the copper un- 
der a cover of charcoal and to every 100 
pounds of the metal add one pound of 
prussiate of potash as a 
This should be added when the 
is melted and before the tin is intro- 
duced into the crucible. Wrap the pot- 
ash in paper and place on the charcoal 
covered surface of the 
the furnace for ten 


yellow flux. 


copper 


metal. Close 
minutes, then stir 
the flux into the metal, add the tin, stir 
thoroughly, remove from the furnace 
and pour. <A cheap alloy suitable for 
small made as follows: Melt 
55 pounds of copper, add eight ounces 
of aluminum and follow with 44% 
pounds of zinc, added gradually, so as 
not to chill and solidify the copper. 
This alloy will run very fluid castings 
and is quite sonorous and, if properly 
mixed, is both tough and strong. 


bells is 











Difficulties With Valve 
Bodies 


We have experienced considerable 
trouble with brass castings, especially 
high pressure valve bodies. The cast- 
ings are shipped from the foundry in 
apparently good condition, but when 
machined, holes develop in the flanges 
on the cope side, and in many cases also 
cn the drag side. These holes are gen- 
erally smooth and clean and seem to in- 
dicate cold metal, but we have experi- 


enced the same results with hot metal. 
The mixtures used follow: Copper, 444 
founds; tin, 38 pounds; sinc, eight 
pounds; scrap, 450 pounds, and gates, 
risers and returns of the same metal, 
513 pounds. The scrap is a good grade 


of gun metal. Another mixture in use 
consists of: Copper, 145 pounds; tin, 13 
founds; zinc, three pounds; gates and 
risers, 633 pounds, and scrap, 121 pounds. 
We have tried phosphor tin in the pro- 
portion of from one-half to one per 
cent, but it does not seem to overcome 
our difficulties. We use an open-flame 
oil furnace for melting and consequently 
cannot always follow the advice intended 
for crucible furnaces. Our sand is open 
and we employ good mechanics to make 
both molds and cores. We have obtained 
much useful information from THE 
FouNpDRY in the past in regard to both 
brass and tron, and would greatly ap- 
preciate .any information you may im- 
bart to us. 

The indications are that oxidation of 
the metal is the cause of your difficulty, 
especially in view of the fact that the 


sand is of an open quality and the 
molds are made by skilled help. The 
content of zinc is too low to insure 


solid castings, as it is less than two per 
cent in both mixtures, and alloys con- 
taining two per cent zinc are liable 
to develop the trouble you experience. 
In an open-flame furnace the melting 
proceeds more rapidly when a_non- 
smoking or oxidizing flame is used, ow- 
ing to the 
bustion is 
of smoke, 
oxygen, 


fact that more perfect com- 
then attained. The absence 
however, indicates excess of 
and both this element and the 
being strongly heated, are in a 
favorable condition for combina- 


metal 
very 
tion. 


Under these conditions it is dif- 
ficult to prevent the absorption of oxy- 
gen by the copper, and this results in 
the production of spongy metal. It is 
evident that your melting practice must 
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be very good since the blow-holes are 
confined to the flanges of the castings 
the the 
metal, especially when the small quantity 


and do not permeate mass of 


of deoxidizers used are taken into con- 
sideration. 
We advise an increase of zinc to not 


less than three per cent and an adjust- 
ment of the air and oil 
point where a small amount of smoke is 
observable. 


supply to a 


This will give a reducing 
flame in the furnace, as the presence of 
smoke indicates an insufficient supply of 
oxygen to the oil 


combine 


consume all and so 


leaves no oxygen to with the 


copper. If this method of melting is 
too slow to be practical in your case 
and the increase in the amount of zinc 


does not remove the trouble, add to the 
metal one per cent of 15 per cent phos- 
phor-copper and 0.5 per cent of 30 per 


cent manganese-copper and use hard 
wood instead of charcoal. The first 


mixture given could be changed advan 
tageously as 400 


yellow 


follows: Copper, 


pounds; tin, 38 pounds; zinc, 0; 
brass sheet scrap, 64 pounds; scrap, 450 
pounds, and gates, etc., 457 pounds. The 
use of small risers, 4 inch in diameter, 
the flanges of 
outlet 


‘is also advisable on the 
castings to furnish an for the air 


i: the mold. 


Repeated Melting of 
Bearing Metals 


Experiments with metals 


to determine the influence of repeat 


bearing 


ed melting and various rates of cool 
ing, have been made by several Ger- 
man The 


white 


investigators. experiments 


conducted on metals and 


bronzes 


were 


made from formulas speci- 


fied by the Prussian railway. It was 
found that fusion, repeated five times, 
on alloys of copper, and 
tin did not materially alter the grain, 
nor did it affect the 
hardness as determined by 
tests The composition 
of the alloys was somewhat altered, 
owing to the partial oxidation of the 
tin and antimony the 
corresponding- 
ly. The addition of magnesium, alum 


antimony 


strength and 


tensile 


and impact 


and content of 


copper was increased 


inum, or other reducing agents for 


the purpose of preventing oxidation, 


increased the hardness, but had little 
influence otherwise, and such addi- 
tions appear unnecessary The _ rate 


of cooling, however, was found to 


exercise an 
the 


important influence on 
Quick yielded a 


finer grain with greater hardness and 


metal cooling 


strength, and the investigators rec 
ommend that such metals should not 
be heated to high temperatures, and 


that they should be rapidly cooled. 
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Cooling curves of alloys of copper, 


tin and zinc revealed strong recal- 
escences at 1,700, 1,400 and 970 de- 
erees Fahr., due to the separation 


of solid crystals or to modifications 
occurring slowly in the already con- 
gealed mass. 
in both 
results 


The castings were made 
and sand molds. The 
that bronzes 
consequently, com- 
paratively inexpensive, may be made 


steel 
seem to 
and, 


prove 
low in tin 


mechanically equal to rich and ex- 
pensive bronzes by regulating the 
rate of cooling. In the re-fusion 
tests, the bronzes were heated to 


920 to 
When they were 


temperatures ranging from 


1,700 degrees Fahr. 


rapidly cooled from temperatures 
above 1,400 degrees Fahr. the hard- 
ness and strength were found to be 


greatly increased, and this effect was 
marked in the the 
chilled castings. 


more case of 
The rate of cooling depends upon 

the the 

expected, 


cross-section of 


would be 


specimen 


and, as this is 


more noticeable in sand _ castings 
than in chill castings. The re-melt- 
ing of alloys low in zinc had no 
appreciable effect on the mechanical 
properties of the metal, although 
there was some oxidation of the tin. 
The oxide remained mixed with the 
metal and did not rise to the sur- 
face. This slightly reduced the ten- 
sile strength and elongation, but had 
little effect upon the hardness and 
crushing strength of the alloys. 
The effect of arsenic up to 2 per 


cent in bearing metals was investigat- 


ed and it was found that it lowers 
the temperatures at which crystalli- 
zation set in. The structure and 


some mechanical properties were not 


altered by a low 





percentage of ar- 

senic The tensile strength was 

slightly lowered, but the crushing 

strength and elastic limit were con- 
siderably increased. 

Britannia Metal 

The affects of the increase in the 

price of tin in recent years has been 

severely felt in England in the Bri- 

tannia metal industry. In the import- 


ant centers of former production, 
Birmingham and Sheffield, this indus- 
try 
The proper 
quality of 


per 


has been practically wiped 


compe sition of a 
Britannia 


out 
good 
metal is tin, 90 
eight per cent, 
per cent. When tin 
could be purchased at about one-third 
of its present 


cent; antimony, 


and copper, two 


price, Britannia metal 
was cheap and found many uses. The 
present the 
economical to 


cost of metal 


use 


makes it 
more German sil- 
ver, although the manufacturing cost 
of the latter metal is much higher than 
that of Britannia 


metal. 
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A Crucible Furnace With 
Air-Cooled Bottom 


An oil-fired, tilting crucible furn: 
recently patented in Germany 
W. Buess, makes provision for coul- 
ing the bottom of the 


< 


furnace d 


heating the air at the same tiie 
The furnace consists of the usval, 
cylindrical chamber lined with tre 
brick and is provided with hollow 


trunnions supported in bearings in a 
standard to permit of tilting the fur- 
nace. The furnace is equipped with 
a detachable base formed of a slab 
of refractory material supported by 
a cellular metal bottom provided with 
flanged edges to enable it to be bo 
ed onto a 


corresponding flange on 
the bottom of the furnace casing. The 
air is 


conveyed by means of the 
trunnion to the hollow bottom 


it circulates in 


where 
such a manner 
cool the bottom and at the same time 
absorb the maximum amount of heat 
From the chamber the heated air 
passes to the burner through a valve 
controlled pipe. By this arrangement 
the compressed air, which serves to 
inject the liquid fuel, not only serves 
to cool the hottest part of the fur- 
but is simultaneously warmed 
prior to its mixture with the oil, re- 
sulting, it is claimed, in a considera- 
ble saving in repairs and fuel 


as to 


nace, 


Bidery Metal 


Bidery metal is an alloy’ con 
posed of zinc, copper and lead in 
widely varying proportions. It de- 


rives its name from the city of Bider, 
near Hyderabad, India, where it was 
first manufactured into utensils known 
by the name of Bidery ware. It 1s 
supposed to be made by alloying 31 
parts of zinc with two parts of cop- 
and two This 
ture, however, is not practical as the 
content of lead is too high to make 
a homogeneous mixture. A much bet 
ter alloy can be made as_ follows 
Copper, eight per cent; tin, eight per 
cent, and zinc, 84 per cent. This mix- 
ture is made by first melting a po 


per parts of lead. MIX 


tion of the zinc and adding the 
copper in the form*of sheet or fine 
wire. The zinc should be heated to 
the flaring point under a cover of 


borax, and when the copper has been 
dissolved, the molten mass can be 
cooled by further zinc additions. At 
this stage the alloy should be thor- 
oughly stirred and removed from the 
furnace, and the tin 
addition of 


stirred in. T 
aluminu 
will greatly improve the sand-casti! 
qualities of the alloy. 


one ounce of 
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A CONTINUOUS GRAY IRON FOUNDRY 


A circular mold conveyor with concentric, circular, overhead sand 


conveyors are features of this shop--Novel core oven equipment 


OLDING machines became a pot- 
ent factor for economy in the 
foundry industry during the last 


Although 
change, the affects of which are still felt 


decade. working a_ great 
throughout the trade, the general adop- 
tion of machine molding is merely the 
predecessor of a greater revolution 
in foundry practice which is to come. 
This revolution involves discarding 
the old intermittent system of opera- 
tion and adopting for manufacturing 
purposes the continuous foundry in 
its various forms. Already there are 
a considerable number 


for the metal wheels which are pro- 
duced in large quantities. 

A general view of this continuous 
system embodying the molding floor 
is shown in Fig. 2, and a plan view 
is illustrated in Fig. 13. Referring 
to these illustrations, it will be noted 
that the plant consists essentially of 
a circular mold conveyor operating 
on a track, 85 feet in diameter, with 
concentric circular sand conveyors 
overhead. The sand conveyors are 
provided with suitable outlets and 
chutes leading to molding machines 





of successful continu- 
ous foundries _ scat- 
tered throughout the 
country and some of 
the more notable ones 
have been described 
columns. 
Special mention may 
be made of the con- 
tinuous straight - line 


in these 


cast iron pipe foun- 
dry of Jas. B. Clow 
& Co., at Coshocton, 
O., a description of 
which appeared in THE 
|RON TRADE REVIEW, 
Jan. 6, 1910, and of 
the Crane Co.’s con- 
malleable 
foundry at 


tinuous 
Chicago. 
shops, while 
they have not yet 
reached the 


These 


final 
further 
experience will sug- 


form which 


gest, represent two 
distinct types that in 




















a general way are 
pretty 
crystallized. They may FROM 
be termed the straight 

line or multiple unit and the circular 
or endless types, respectively. 

\ new continuous foundry of the 
latter type, embracing a number of 
features not heretofore found in shops 
if this character, has recently been 
ompleted by French & Hecht, at 
Davenport, Ia. 

French & Hecht, successors to the 
settendorf Steel Wheel Co., are build- 
rs of metal wheels for farm wagons 
ind agricultural machinery. The new 
foundry has been constructed to man- 


ufacture cast iron hubs and _ boxes 


thoroughly Fic. 1—Tappinc Sipe oF THE CUPOLAS, SHOWING THI 


Wuuicu tHE MetAL 1s PourEp INTo THI 


which are placed on both sides around 
half the circumference of the mov- 
ing table. As the molds are finished, 
they are placed on the table which 
carries them to a point in front of 
the cupolas where they are poured. 
\fter being allowed to cool, they are 
swept off the table by a special de- 
vice and dumped into a_ revolving 
drum which separates the sand from 
the castings. The castings slide down 
a chute to the cleaning room under- 
neath, and the sand drops through 


a grating into the sand = mixer. 


RECEIVING LADLE 


distinction between this 
and other devices of the same general 
character is that the moving table 
is a solid, rigid unit and has no joints, 
couplings or 


The great 


independently moving 
parts. The table is constructed of 
segmental cast iron plates securely 
bolted together into one solid ring. 
This ring operates easily on a single 
track on the floor, being carried by 
a single file of supporting wheels, as 
shown in Fig. 2. This apparatus is 
used to make castings weighing up 
to 75 pounds and has a capacity of 
40 tons per day. The 
building in which the 
foundry is housed is 
a two-story, rein- 
forced concrete struc- 
ture, absolutely  fire- 
proof. The structure 
is triangular in shape; 
the molding and core 
rooms are on the sec- 
ond floor, while the 
cleaning, storage and 
apparat- 
us are on the ground 


sand-mixing 


floor. The sides are 
all glass, and a modi- 
fied saw-tooth roof 
has been adopted, 
with the result that 
all portions of the 
shop receive an abun- 
dance of natural 
light. For artificial il- 


lumination, tungsten 





clusters are used 
throughout. They are 
hung about 25 feet 
from the floor and 
are spaced 30 feet 


apart in each direc- 


LADLES tion. Each cluster con- 


tains four 120- watt 
Mazda units surmounted by a plain 
circular reflector. The building is 
320 feet long on the perpendicular 
side, 202 feet on the base and 290 
feet on the hypotenuse. The narrow 
portion of the second story, .back of 
the cupolas, is used for floor molding 
and for rolling steel hubs from sec- 
tions of seamless tubing. Three elec- 
tric elevators provide transportation 
between the first and second floors, 
and one extends up to the charging 
floor. 


A plan of the ground floor is shown 
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in Fig. 17. About 8,000 square feet 
at the narrow end are reserved for 
the storage of pig iron, coke, scrap 
and sand under cover. A 24-inch gage 
industrial track extends along the 
floor adjacent to the storage bins, as 
shown. This track is provided with 
a turntable at the west end which 
connects with another track at right 
angles terminating at the charging 
floor elevator. Near the turntable 
are two concrete coke and sand bins, 
each 50 feet long, 18 feet wide and 
10 feet deep. 

The buggies in which the charges 
of coke, iron and stone are carried 
to the cupola are shown in Figs. 10 
and 16. They have _ trough-shaped 
bodies open at the front end and are 
mounted on four wheels. The weight 
of the buggies,’ of course, varies to 
some extent, but in order to facili- 
tate handling the charges, each buggy 
is permanently loaded, if necessary, 
so that its weight empty is exactly 
440 pounds. On the track directly in 
front of the elevator on the first 
floor, Fig. 17, is a platform scale on 
which each charge is weighed before 
being conveyed to the charging floor. 
This scale is provided with a dial, 
which has been specially calibrated 
so that the tare weight of the buggy, 
440 pounds, is automatically  sub- 
tracted, the scale figures showing the 
actual net weight of the material in 
the car. This reduces the possibility 
of error in making up charges to a 
minimum, saves. considerable time 
and avoids arithmetic. 


The Charging Floor. 


A general view of the charging 
floor, which is unusually large, is. 
shown in Fig. 10. The industrial 
track extends across the floor from 
the elevator to turntables placed be- 
hind each cupola. Suspended from 
the roof truss, just back of each 
cupola, are air hoists, H, Fig. 10, 
which are used in charging. The 
hoists are provided with chains by 
means of which the rear end of the 
charging buggy is lifted from _ the 
track, using the front wheels as a 
pivot, and tilted until the charge 
drops out of the front end into the 
cupola. This device is simple and 
inexpensive in construction. The two 
cupolas were installed by the Whit 
ing Foundry Equipment Co., Harvey, 
Ill. They are duplicates, each one be- 
ing 32 inches in diameter inside of 
lining, and since the foundry operates 
continuously they are used alternately, 
one being in blast one day and its 
mate the next. The blast is furnished 
by a positive pressure blower in- 
stalled on the charging floor in the 
rear of the cupolas. It was built 
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by the Connersville Blower Co., Con- 
nersville, Ind., and is rated at 10 
cubic feet per revolution. It is belt- 
ed to a 15-horsepower, 440-volt, 60- 
cycle, three-phase Westinghouse mo- 
A normal blast pressure of seven 
carried, which may be 
11%4 ounces by weight- 
ing the safety valve on the blower. 


tor. 
ounces is 
increased to 


Attention is directed to the gate 
valves in the blast pipes, shown at G, 


Fig. 1. These valves are operated 
by chains from the floor. They are 
heavy in construction and are the 


standard design of the Crane Co., in 
this particular being unlike the aver- 
age blast valve, when such a conven- 
installed at all. By means 
of these gate valves, which have screw 
stems, the quantity of air entering 
the cupolas may be controlled to a 


ience is 


nicety. 
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Fic. 4—TuHe Cupotas AND LADLE TROLLEY 








Fic. 3—TuHe Cvuporas, 


The arrangements for pouring the 
metal are shown in Figs. 1, 3 and 4. 
The cupola spouts are short and lead 
to small tilting ladles, 7, Fig. 1. These 


ladles can be tilted by lifting the 
lever, L, shown attached to the post 
at the left of the illustration. An 


elliptical mono-rail, shown at M_ in 
these illustrations, extends around be- 
hind the cupolas over the tilting la- 
dles segment of 


the 


and also covers a 


circular mold conveyor. A num- 
ber of trolleys operate on the mono- 
rail and from each one is suspended 


a 120-pound pouring ladle in charge 


of one of the men in the pouring 
gang. These men, four in number, 
are constantly engaged in pouring 


molds. They fill up their ladles behind 
the cupola, push them out over the 
table the molds are poured, 
empty them and return for more iron 


where 


SHOWING THE 


CASTING TABLE IN THE FOREGROUND 


AS SEEN FROM THE CASTING PLATFORM 


arduous but not 
vere as might be expected since the 


The work is as se- 


trolleys run very easily and carry 
the entire weight of the ladle and 
iron. 


The ladle carriers, Fig. 9, are rather 
ingenious in construction. Instead of 
the usual forked end which is awkward 


and tiring to manipulate, the shaft 
of the carrier terminates in a straight 
handle which rests in the palm of 
the left hand. At about the middle 
of the shaft is a handwheel, WV, Fig. 
9, 18 inches in diameter. This is 
grasped with the right hand and is 


used to steady and tilt the ladle as 
required. 


The slag notch in each cupola 
is opposite the tap hole, and the 
slag drops through a chute to the 


floor below, where it is disposed of. 


The essential features of the con- 
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Fic. 5—Tue SAnp Conveyors, SHOWING THE Rope Drive 
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Lic. 6 lu MorTorR 
tinuous molding system have already 
been explained Fig. 15 shows a 


cross-section of the circular table, g1\ 
The 
the 
There is a grease 


ing the. principal dimensions 


wheels run in roller bearings and 


axles are hollow 


cup on. the end of each = axle 
which forces the lubricant to the 
bearing surface. The journals are 
perfectly tight and sand _ proof. 

In order that the turning moment 


which drives the table may be equally 


distributed and not tend to drive it off 


the track, the motor from which the 
ower is obtained is placed exactly 
in the center of the circle, being 


suspended from beams underneath the 
floor. The motor shaft extends across 


the full diameter of the 


the floor, 


table under 


neath terminating at ez 














DrivEN SAND 


MIXER 


end of this 
meshing with a 
in turn connected 
to a sprocket carrying a short, 
chain. One end of the 
runs around an idler sprocket. 
chain the teeth of a 
which is bolted securely to the 


circumference. At each 


shaft is a worm, 
worm wheel that is 
end- 
ess 
The 
engages rack 
mov- 
ing table, as indicated in Fig. 15. This 
rack is in reality a gear, 85 feet in 


diameter and about four inches 


cir- 
cular pitch. Two chains take the 
place of ordinary pinions, and are 


more satisfactory than pinions since 
they distribute the load over a number 
of teeth. The table is, therefore, 
driven at two diametrically opposite 
points from a single motor. The mo- 
horsepower, less than 


are 


tor is only 7% 


five of which used in 


ordinary 
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operation. The speed of the table ca: 
be regulated by an attendant sta 
tioned at the center of the circk 


according to the work of the me: 
pouring off the molds. But unde 
normal conditions the table operate 
steadily with a _ peripheral 
28 feet per minute. 

About half the 
to molding and along this 
are 42 sand chutes to the molder: 
stations, 25 from the outer conveyo: 
and 17 from the inner. 
9 x 9 


speed « 


devote: 
portio: 


circle is 


Each spout i 
inside and has at th 
double undercut 
gate controlled by a hand lever. 


inches 
bottom a discharge: 


Molding Machines. 


machine is 
sand chute. 


A molding placed i 


front of each 


The sand 
drops onto a table directly unde: 
the chute, from which the molde: 


















WHICH 
SAND CONVEYOR 


ic. 8—ELEVATORS DELIVER THI 


SAND TO THE 







sweeps it into the flask. Stripping 
plate machines are used. At the 
side of each molder is a small bench 
for carrying cores, blacking, tools and 
miscellaneous supplies. The circular 
table is nearby and the workman 
can place his mold on it without 
moving out of his tracks. 


At each 
outlet terminating in a 
is kept lighted the 
machine. The the burning 
gas causes the patterns to strip bet 
ter. 


molder’s station is a gas 


burner which 
beneath 


heat 


molding 
from 





After the molder places his flask 
on the moving table his interest in 
it ceases. The flasks are numbered 
and each man constantly uses the 
same ones. Only six flasks and fol- 
low-boards per man are required 
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When the molder places a flask on 
the table he lays a brass check on 
top of it. The checks are collected 
and assorted by a boy stationed near 
the pouring section; thus a record is 
kept of each man’s production. The 
molders, of are. paid on a 
piece-work basis. 


course, 


About 60 degrees of the circle are 
utilized as the pouring zone and about 
45 degrees are reserved for cooling. 
As mentioned, previously, only four 
men are required to pour off. 


Shaking-Out. 


At the point where the molds are 
shaken out, S, Fig. 13, a bar or sweep 
is placed across the table at an angle 
of 45 degrees. It is 
short vertical rollers so that the 
flasks will slide 


[In striking this bar the 


provided with 
against it easily 

flasks are 
swept from the outer edge of the 
table and are caught by a man, pro 
vided with a suitable air hoist, who 


s stationed at this point. He dumps 
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c. 1O—A View or THE CHARGING FLOoR, SHOWING ONE OF THE CHARGIN( 
BuGG N FRONT oF THE Cupota Door 
Webster twin, ste ( eva- through the floor above to feed the 
inner and outer irculat and con 
veyors, as shown in Fig. 8 Gates 
operated from the molding floor are 
provided in the boot spouts so as 
to regulate the delivery of sand to 
the elevators The lift is approxi 
mately 42 feet Che elevators are 
oO ¢ req tft nte It d to i 
electri to n eared at 
each end to the head gearing 
The sand conveyors into which the 
elevators discharge are of the simple 








Fic. 9—ONE oF THE LADLE CARRIERS 


the mold bodily into the open end 
f a tilted tumbling barrel and places 
the empty flask back on the table 
to be returned to the proper molder. 
The tumbling barrel separates the 
astings from the sand; the former 
slide down a chute to the cleaning 
room below and the sand falls through 
i grating into a hopper under the 
tumbling barrel. 

leads to the sand 
creening and mixing machine, Fig. 6 


This hopper 


[he machine is of the standard type, 
rrovided with revolving riddles and 
piral conveyors. One of the spiral 
onveyors is open at the top. Over 
this conveyor is led a_ brass pipe 
erforated along its under side. Wa- 
er for tempering the sand drips 
ut through the perforations and by 
ieans of a conveniently located valve 
he quantity added to the sand can 
e accurately gaged. 

\ proper amount of new sand is 
dded in the machine and the mix- 


ture is delivered to the 


boots of 


\WHICH Is SUSPENDED FROM [ROW 


tors, FE, Fig. 7, which extend upward 





drag type, Fig. 14, with plate steel 


flights and a_ trough ‘f cast iron 


built in sections about six feet long 


The trough is 14 inches wide and 
eight inches deep inside and _ the 
4 


fights are spaced 16 inches apart 





Fic, 1l—A View or THE Core Room, SHowING THE Core OVENS 
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Fic, J2—A Section oF ONE OF THI 


of 
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ARRANGEMENT OF 


Each flight is rigidly secured to a 
34 x 3-inch steel bar, which, being 
built in sections laid end to end, 


forms the continuous moving circular 


the conveyor. At every 


STEAM 
THE STEAM COILS 


=—, 


a 
"1 


HEATED CoRE OvENS, SHOWING THE 


the top edges of the trough. These 
wheels support and carry the flights 
and parts. At each 
flight there is an outwardly 
facing, V-grooved jaw or cable grip, 


other moving 


also 





flight is a cross bar with a flanged , Fig. 14. The circle of these jaws, 
wheel at each end running on rails which are spaced at intervals of 16 
formed by angle irons laid along inches entirely around the conveyor, 
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forms a sheave receiving a wire rope 
by which the conveyof is operated. 
Fig. 13 indicates the arrangement of 
these wire rope drives which derive 


motor. 
olution 
is 102 
to 


the 














Fic. 13—PLAN VIEW oF THE CIRCULAR TABLE AND SAND CONVEYORS 
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their power from a single electric 


The conveyors make one rev- 
in 7% minutes; the outer one 
feet 
center of the trough, 


in diameter, measuring 


the while 


inner one has a diameter of 68 


feet. 

The supply of sand is kept some- 
what in excess of the maximum re- 
quired for the molders so there is 
always a little carried past the last 
discharge spouts and on around to 
the tail discharge spouts near the 
elevators. By observing the tailings 
from these spouts it is possible to reg- 
ulate not only the total supply of 
sand but also the division of the 
total between the two sand conveyors. 
The continuous movement of the 
conveyors enables the elimination of 
a multiplicity of working and wearing 














parts necesary in the reciprocating 
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Fic. 14—Cross-SEction THROUGH THE 


CIRCULAR SAND CONVEYOR 


type of conveyor, which is common 
in work of this sort. 

A general view of the core room 
is shown in Fig. 11, and the detail 
of one of the ovens is illustrated in 
Fig. 12. The core room is 64 feet 
long and 80 feet wide, and is equipped 
seven ovens and eight core- 
makers’ benches, each bench accom- 
modating six persons. The cores are 
made by women and a special wash 


with 


room and lavatory is provided for 
their convenience underneath the core 
room. A light, hand buggy, illus- 


trated in Fig. 11, is used for handling 
the cores. The hub cores, which are 
shown in the foreground in Fig. 11, 
and also on the middle shelf in Fig 
12, are made from a simple mixture 
of clay wash and core sand. 
Instead of heating the 
coke or gas, live steam is used. The 
constitute 
cores are 
12. Each 


ovens by 
steam pipes in each oven 
the shelves on which the 
placed, as indicated in Fig. 
oven is 16 feet long, 5% feet wide 
and 6 feet, 4 inches high. It is di- 
vided into six compartments, three on 
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each side. The compartments, Fig. 
12, are five feet wide, five feet high 
and 2% feet deep inside. The ar- 
rangement of the steam piping is 
clearly shown in Fig. 12. There are 
11 one-inch pipes in each coil or 
shelf, and assuming that the whole 
surface of each pipe is available for 
radiation, each oven compartment is 
provided with approximately 48 square 
feet of radiating surface. To attain 
the requisite temperature, the pipes 
are fed with live steam at a pressure 
of 115 pounds per square inch. The 
bottom coil in each compartment 
terminates in a drain pipe, D, Fig. 12, 
which leads to a steam trap at the 
back of the oven. 


Cleaning Department. 


As has been previously stated, the 
finishing and cleaning departments are 
on the ground floor, underneath the 
molding room. The chute, which con- 
veys the castings from the molding 
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Fic. 15—Cross-SECTION OF THE CIRCULAR 
Motp TABLE 


floor, is shown at C, Fig. 16. A con- 
crete table, 7, with a sand bed is 
placed at the lower end of the chute 
to receive the castings. [rimediately 
behind the table are 16, 35 x 45-inch 
tumbling mills, arranged in two 
groups of eight mills each. Taci 
group is belt-driven through the count- 
er shafting from an electric motor 
suspended from the ceiling of the 
room. Four I-beam mono-rails ex- 
tend from the receiving table, 7, over 
the tumblers, and the castings are 
carried from the table to the tumblers 
in self-dumping steel buckets, as 
shown in the illustration. The dust 
from the tumblers is collected in two 
364-unit dust arresters. 


Emery Grinders. 


Behind the 
of seven double emery grinders, Fig. 
18. Each emery wheel is thoroughly 
protected and provided with an ex- 
haust connection which effectually 
removes all the dust. The grinders 
are driven through a countershaft by 
a single Westinghouse, three-phase 


tumblers are a row 
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Fic. 16—A View oF THE GROUND FLOoR OF THE FRENCH & Hecut FouNpry, SHOW- 
ING THE TUMBLING MILLS AND 


THE TABLE FOR RECFIVING THE 


CASTINGS FROM THE MOLDING FLOOR 


motor, M, Fig. 18. After the castings 
are ground they are removed in 
wheelbarrows or small carts and are 
prepared for shipment to the assemb- 
ling department. 

For the convenience of the work- 
men an excellently equipped locker 
room and lavatory is placed on the 
second floor, adjacent to the core 
On the first floor, underneath 
the core room, is a fireproof pattern 
storage vault, 100 x 80 feet in size. 
It is connected with the molding 
floor by an electric elevator and is 
provided with metal shelves. The 
wood and metal patterns are stored 
separately. 


room. 


The foundry was designed and built 
under the supervision of J. L. Hecht, 
of the firm of French & Hecht. The 
circular mold conveyor, the. sand- 
handling apparatus and several small 
conveyors in the shop were built 
by the Webster Mfg. Co., Tiffin, O., 
from its own designs made with the 
advice and co-operation of the own- 
ers of the plant. The molding ma- 
chine equipment was obtained largely 
from the old foundry operated by 
French & Hecht, and a large num- 
ber of machines were furnished by 
Henry E. Pridmore, Chicago, and 
the E. Killing’s Molding Machine 
Works, Davenport, Ia. 
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Boston is set against 
Women in the employment of wo- 
Core Rooms’ men in core rooms and 
at a mass meeting re- 
cently held in Faneuil hall the em- 


ployment of women and girls in 
Massachusetts foundries was roundly 
the 


social and industrial betterment. 


denounced from 


both 


standpoint of 


Resolutions were unanimously adopt- 
ed calling upon political parties to 
incorporate in their platforms a de- 
mand for the prohibition of employ- 
ment of 
The 


pledge to be submitted to all candi- 


women in casting plants. 


resolutions also contained a 


dates for state offices that they will, 
if elected, work for a law which will 


prohibit such employment and_ will 
provide for the creation of a depart- 
ment of labor. The addresses were 
unanimous in the denouncements of 
the horrors of the core shop and the 
verbal pictures painted depicted 
scenes of slavery which could never 


have been equaled in = ante-bellum 


days. To the foundrymen employing 
women labor in their core shops and 
who provide them every possible 
comfort, the rant of these demagogues 
As to the 
propriety of the employment of such 
labor, it is largely for the individual 


manufacturer to decide, but the condi- 


is particularly interesting. 


tions of employment pictured in terri- 
fying phrases are, fortunately, without 
basis in fact. In many foundries 
where women are employed for mak- 
ing cores they never come in contact 
with the male hours of 
employment being especially arranged 
with 


labor, their 

Furthermore, rest 
and 

welfare 


this in view. 


rooms, lunch other 


forts 


rooms com- 
installed 
large shops and 
tasks invariably limited to 
light work, which is frequently done 
by boys 


for their are 
in the majority of 


their are 





One of. the disadvantages 
Air Blast of 
for Cupolas 


operating two. or 


more cupolas from a 
single blower is the var- 
le resistance in the cupolas through- 


the heat 


lab 
out Under such conditions, 
which are inevitable, especially if the 
cupolas are of different size, a con- 


stant pressure from the blower means 
that most of the air will go through 
that cupola presents the least 
resistance, and this condition will ob- 
until the 


which 


tain resistances are equal- 
It is becoming recognized that 


volume is of 


ized 


greater importance for 


the successful operation of cupolas 


than pressure, provided, of course, 


that the pressure is sufficient to drive 
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the resistance. For 
use in foundries, where power econ- 
omy is important, the Venturi tube 
may be used to maintain a constant 
volume by keeping the drop in pres- 
sure at a constant value. 


the air against 


When econ- 
omy is not important a gate or aper- 
tured disc will do. Such a volume 
control on the cupolas will automat- 


ically deliver to each the predeter- 
mined volume of. air. 

Of far-reaching importance 
Trade to consumers of pig iron 
Outlook is the announcement of 

the reduction in ore 
freight rates on two ranges in the 
Lake Superior district. The reduc- 
tion in this tariff varies from 20 to 


40 cents per ton and reduces the cost 
of iron ore required for a ton of 
pig iron from 40 to 80 cents a ton. 
The ore that will be used in making 
pig iron during the next 12 months 
will not be affected by this reduction, 
although next year’s shipments will 
the benefit of the uniform 
freight rate of 60 cents per ton on 
the Vermillion and Mesabi_ ranges. 
loundry iron has again declined and 


derive 


sales have been made in the Pitts- 
burgh district at $13.25, valley fur- 
nace. Southern iron for prompt de- 
livery can be had at less than $10 
a ton, Birmingham, while a sale of 


malleable and basic is re- 
ported at approximately $13.40, Pitts- 


burgh. The present prices practically 


3essemer 


represent the cost of manufacture 
and many foundries are buying to 
replenish depleted stocks. That the 


foundries generally are operating at 
slightly increased capacities is 
the improved 
and in some 
there is a 


indi- 
employment 
sections of 


cated by 
of molders 
the country 
skilled 


scarcity of 
men. 


Lancashire Founders’ 
Program 


The Lancashire 
ish 


3ranch of the Brit- 


Foundrymen’s Association, Lon- 


don, Eng., has outlined an interesting 
program for the ensuing year, which 
follows: 

Oct. 7—Presidential address, by F. 
Penlington. 

Nov. 4.—‘Patternmaking to Modern 
Requirements,” by T. R. Schofield. 

Dec. 2.—"The Growth of Cast Irons 
\fter Repeated Heatings,” by Prof. 
H. C. H. Carpenter. 

Jan. 13—Fourth annual dinner. 

Feb. 3.—‘Pellets and Segregation in 
Iron Castings,” by E. L. Rhead. 

March 2.—Open discussion of foun- 


dry problems by the members. 
April 6—"“Molding a Gas Engine 
Bed,” by J. G. Robinson. 

May 4—Election of officers and 


discussion of 
the members. 


foundry problems by 





. 


nN 


d 





November, 1911 


Death of Joseph Leon 
Gobeille 


Joseph Leon Gobeille, patternmaker 
nd engineer, died Wednesday, Sept. 
27, at Niagara Falls, N. Y. About 
two months ago Mr. Gobeille was 
severely injured by a fall and he never 
recovered from the unconscious state 
into which he lapsed immediately 
after being hurt. 


Throughout the foundry and en- 
gineering trades, Mr. Gobeille was 
well-known for his skill as a pattern- 
maker. Although he specialized in 
the production of stove plate patterns 
and always occupied a position in the 
front rank of those engaged in this 
line of work, his skill as a model 
maker encompassed the entire en- 
gineering field. To his resourceful- 
ness and ingenuity many of the im- 





J. Leon GOoBeEILLE 


provements in modern pattern shop 
practice are largely due and he was 
among the pioneers to apply scienti- 
fig methods to shop operations. 

Possessed of a brilliant mind, he 
was known .among his friends as a 
wit and was much sought after as an 
iiter-dinner speaker. Always a book- 
lover, he was one of the leading 
spirits in the famous Rowfant club of 
Cleveland, and at one time his col- 
lection of rare editions was among 
the largest and best in the country 
\s a writer he possessed much skill 
and his efforts possessed real literary 
merit 

Of English and Canadian parentage, 
Mr. Gobeille was born July 2, 1855, 
it Poughkeepsie, N.S 
was spent on a farm at Hyde Park 
on the Hudson and during his early 


4 


His boyhood 
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manhood he worked in a blacksmith 
shop. While employed in the erection 
of the Albany state capitol building 
he became interested in carving and 
designing and soon obtained a posi- 
tion in the pattern shop operated by 
N. S. Vedder, where he served his 
apprenticeship. His mechanical train- 
ing was obtained at Cooper Union, 
New York, and Rensselaer Polytech- 
nic Institute, Troy, N. Y 

As a journeyman patternmaker, Mr. 
Gobeille came to Cleveland in 1877, 
where he was given employment by 
the Cleveland Stove Co. Three years 
later he and his brother organized 
the firm of Gobeille & Bro., which 
engaged in the manufacture of wood 
and metal patterns. Throughout th 
various changes in the firm, Mr. Gobeille 
served as its executive head As a 
result of business reverses in 1907, 
Mr. Gobeille lost his interest and the 
company passed out of existence. In- 
tent upon rebuilding his broken for- 
tune, he became associated with the 
Abram Cox Stove Co. of Philadelphia 
and in 1908 organized the Gobeille- 
Harris Pattern Co., which operated 
a pattern shop at Niagara Falls, N. 
Y. Immediately after his removal 
to Niagara Falls, Mr. Gobeille was 
severely 


injured in an accident 


from which h only partly  recov- 
ered. Physically impaired, he was 
unable to devote his usual energy 
to his business and after closing the 
plant he obtained a position with the 
Buck Stove Co., Brantford, Ont., Can. 
On Aug. 24 he fell and sustained the 
injuries which resulted in his death. 

Owing to his many accomplish- 
ments, being gifted in music, art and 
literature, he was much sought after 
socially. Mr. Gobeille was an ex-pres- 
ident of the Cleveland Engineering 
Society and was a member of the 
\merican Society of Mechanical En- 
gineers, Rowfant club, Cleveland Yacht 
club and other organizations He 


is survived by the widow, whom he 


W 


married in Cleveland in 1879 


Personal 

J. Cecil Nuckols, during the past 
seven years advertising manager of 
the S. Obermayer Co., Cincinnati, has 
resigned to become advertising and 
sales manager of the Otis Hidden 
Coa. Louisville, Ky Mr Nuckols 
will assume his new duties Nov. 1. 
James T. Lee, formerly connected 
with the Hanna Engineering Works, 
Chicago, has been appointed Chicago 
representative of the Mumford Mold- 
ing Machine Co., Plainfield, N. J. 
Mr. Lee’s address is 2059 Elston 
avenue 
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Death of Thos. P. Kelly 


Thomas P. Kelly, head of the firm 
of T. P. Kelly & Co., New York City, 
manufacturers and dealers in foundry 
facings and supplies, died at the St. 
Vincent hospital, New York City, 
Sept. 22. Mr. Kelly had been ill 
since about the middle of June and 
his death was due to ailments arising 
He was 
60 years of age, having been born in 
Waterford, Ireland, in 1851. He was 
especially well known in the foundry 


from a stroke of paralysis. 


trade as an expert on foundry fac 
ings. His experience in the manu 
facture and sale of these products 
had extended over many years. When 
he came to this country, at the age 
of 16 or 17, which followed the spend- 
ing of several years at sea, he ob- 
tained employment with his cousin, 
who was engaged in the manufacture 
of foundry facings in New York City. 





Mr. Kelly went to work in the mill, 
learning the manufacturing part of 
the business in all its rudiments 
Later, he gave more attention to the 
sales end of the business and in 
1885 he founded the firm of T. P 
Kelly & Co., to deal in foundry sup- 
plies and equipment The business 
was first located on John street, New 
York, and as it expanded it was 
moved to Pearl street It is now 
located at 544 West Twenty-second 
street, where commodious offices and 
warehouses have been established 
Branch houses are conducted at Chi- 
cago and Hamilton, O., and plants 
for the manufacture of foundry fac- 
ings are operated at Bloomsbury, N. 
J., and Irwin, Pa. In addition to a 
large domestic business, the firm has 
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established an important trade in 
England, Scotland, Germany, Central 
America and in other foreign coun- 
tries. In recent years, Mr. Kelly 
traveled extensively to different parts 
of the world and his acquaintance- 
ship extended to the foundrymen of 
many countries, in addition to his 
thorough familiarity with the trade 
in the United States. He was a 
member of the New England Foun- 
drymen’s Association, the Machinery 
Club of New York, the New York 
Athletic Club and various fraternal 
organizations, including the Friendly 
Sons of St. Patrick, the Irish-American 
Historical Society and others. Mr. 
Kelly left no family and he provided 
for the transfer of his business to 
three of his trusted employes, who 
had been with him for many years. 
These are: Walter Kaine Jr., Patrick 
A. Kirby and Michal F. Kirby, who 
are now conducting the business un- 
der its long-established name. 


J. H. Hillman Sr. 


J. Hartwell Hillman Sr., 
the pioneer iron manuiacturers of the 
United States, died of heart failure 
on Oct. 10, at his home in Pittsburgh. 
Mr. Hillman was engaged in the man- 
ufacture of charcoal pig iron before 
the civil war. A small, cold blast 
furnace was used and after the iron 
was puddled it was sold in the form 
of charcoal blooms and boiler plates. 
Mr. Hillman was the fourth gener- 
ation of his family engaged in this 
business, his father having manufac- 
tured iron in Kentucky, Ohio and 
Tennessee, and his grandfather and 
great-grandfather in New Jersey and 
Pennsylvania. During the civil war, 
1. H. Hillman Sr. manufactured char- 
coal iron for cannon and cannon 
balls and fought on the Confederate 
side under General Forrest. After 
his father’s death he continued the 
manufacture of charcoal iron and 
boiler plate until the advent of the 
steel boiler plate. In 1886, Mr. Hill- 
man moved to Pittsburgh and _ or- 
ganized the brokerage firm of J. H. 


one of 


Hillman & Co. which was_ later 
changed to J. H. Hillman & Son. 
He was the first to introduce south- 


ern coke pig iron in the Pittsburgh 
district, shipments having been made 
by river on coal barges returning 
from the south. This was almost 
25 years ago. About 1893 he became 
interested in Connellsville coking coal 
and was one of the pioneers in the 
development of the lower Connells- 
ville district. He later became inter- 


ested in the manufacture of coke and 


‘igan 
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continued in this business up to the 
time of his death, He was a mem- 
ber of the Sons of American Revolu- 
tion, the Duquesne Club and a num- 
ber of other societies and clubs in 
the Pittsburgh district. 


Obituary 


Chas. H. Vannier, chemist and met- 
allurgist, died at Sierra Madre, Cal., 
Oct. 12. Mr. Vannier was born in 
Brooklyn, N. Y., and was a gradu- 


ate of the Rutgers College and the: 


Berlin School of Mines. 
he was connected with the Griffin 
Wheel Co., Chicago, as consulting 
engineer and since 1904 he resided 
in Buffalo. 


For 15 years 


John McLaren, aged 61, president 
of the Phillips & McLaren Co., Pitts- 
burgh, died of heart failure, Satur- 
Oct. 14, at the Pennsylvania 
railroad station, Braddock, Pa. Mr. 
McLaren was born in New York 
City, but moved to Pittsburgh at an 
early age and had been a resident of 
that city for 45 years. For many 
years he was engaged in the foundry 
and machinery business and was an 
active member of 


day, 


the Pittsburgh 
Foundrymen’s Association, being one 
of the organizers of this society. 


James E. Foley, superintendent of 
the west Detroit department of the 
American Car & Foundry Co., died 
at his home in Detroit on Sept. 24. 
Mr. Foley came to this country from 
Ireland in 1871, and first secured em- 
ployment in Detroit with the Mich- 
Central Railroad Co. He later 
secured a position with the Detroit 
Car Wheel Co. and during his 40 
years of service with that concern 
and its successors he served in vari- 
ous executive capacities until appoint- 
ed general superintendent of the 
Michigan plant of the American Car 
& Foundry Co. At one time Mr. 
Foley was offered the position of 
general superintendent of all the 
foundries operated by the American 
Car & Foundry Co., but declined to 
accept the position. 


James Dwyer, a pioneer stove man- 
ufacturer, died at his summer home 
near Detroit, on Sunday, Sept. 17. 
As president of the Peninsular Stove 
Co. and vice president and general 
manager of the Michigan Stove Co., 
Detroit, he occupied a position in 
the front rank of the stove manufac- 
turers of this country for many years. 
Born near Detroit on Sept. 6, 1842, 
he was left an orphan at an early 
age and after obtaining a meager 
education served four years’ appren- 
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ticeship at the machinist’s trade, in 
Poughkeepsie, N. Y. In 1863, he 
returned to Detroit, where he as- 
sumed a position as manager of the 
Detroit Stove Works, of which his 
brother, Jeremiah Dwyer, was presi- 
dent. In 1879, he resigned and or- 
ganized the Peninsular Stove Co. 
Mr. Dwyer had always been a strong 
advocate of the principles of concil- 
iation between employers and em- 
ployes and was an active defender of 
trade agreements between organized 
bodies of workmen and employers. 
He was always active in the confer- 
ences of the Stove Founders’ National 
Defense Association, of which he was 
a member for many years. 


Book Review 


Hendricks’ Commercial Register. 
1,419 pages; published by the S. E. 
Hendricks Co., 74 Lafayette street, 
New York City; furnished by THE 
Founpry for $10, postpaid. 


The twentieth annual revised edi- 
tion of Hendricks’ Commercial Reg- 
ister of the United States for buyers 
and sellers, recently issued, is con- 
siderably larger than the preceding 
directory. Approximately 350,000 names 
and addresses are contained in this 
volume, the total number of classifi- 
cations amounting to over 45,000, each 
representing the manufacturers. or 
dealers of machines, tools, specialties 
or material required in the architec- 
tural, engineering, mechanical, elec- 
trical, railroad, mining and kindred 
industries. The nineteenth edition 
contained 1,342 pages and the num- 
ber of pages of new matter included 
in the new directory totals 124 pages. 
The classification is exceedingly sim- 
ple and is arranged so that the book 
can be used for either purchasing 
or mailing purposes. All manufac- 
turers engaged in a particular line 
are specified under a general head- 
ing for mailing purposes and the prod- 
uct of each firm or corporation is 
then sub-divided under as many classi- 
fications as required. By this system 
of compilation this work is made 
of equal value for either the purchas- 
ing or sales departments. The trade 
names of all articles classified in the 
book are included, together with the 
names of the manufacturers of these 
products. These trade names appear 
in parentheses between the names 
and addresses under the various classi- 
fications. It is estimated that the 


names of manufacturers of more than 
3,000 articles appear in this edition, 
none of which has 
heretofore. 


been published 





FOUNDRY and PATTERN SHOP EQUIPMENT 


Sand blast tumbling barrel—Steel shelving for pattern 


storage—Motor-driven sand sifter—Portable grinder 


OR cleaning castings, tumbling bar- 
rels equipped with a sand blast de- 
vice are coming into more general 

use in this country, although these 
machines have been extensively used 
in England and Germany for a num- 


equipped with a unique locking de- 
vice which permits of ihe easy re- 
moval of these sections. Th 2 sand 
blast nozzles are also illustrated in 
and it will be noted that they 
driving the 


Fig. 2, 


turn downwardly, sand 











cleaned. The rollers on which the 
barrel operates are fitted with roller 
bearings, felt washers being used to 
keep them free from the dust and 
dirt. An end view of this sand blast 
tumbling barrel is shown in Fig. 3, 





























1—Sanp BLast TUMBLING BARREL WITH SLIDING Fic. 2—SAnp BLAst TuMBLING Barre. WitH Two 
Door Ralsep CHANNELS ReMovED FOR CHARGING 

ber of years. An exceedingly novel against the castings as they are which clearly shows the connection 
machine of this type, built by the tumbled in the barrel. is of steel construction throughout 
J. D. Smith Foundry Supply Co., The barrel is furnished with either and all of the wearing parts, with the 
Cleveland, is shown in the accom- fixed or swinging nozzles, depending exception of the staves and the head- 
panying illustrations. It will be not- upon the nature of the work to be liners, are outside of the housing and 
ed that the tumbling barrel is en- are not subjected to the wearing ac- 
tirely enclosed and that the nozzles tion of the sand and dust. This ma- 
drive the sand, under pressure, against chine can be furnished with either 
the castings in the interior of the a sliding or rolling lift door. 

barrel. A_ rolling lift door at the 


front of the machine makes it prac- 
tically dustproof, although an exhaust 
is provided at the rear, or the ma- 
chine can be built with a grating 
to exhaust through the bottom. 


The mill, with the rolling lift door 
raised, is shown in Fig. 1. The shell 
of the barrel is made of steel chan- 
nels with sand spaces between the 
channels so that they can be easily 
removed when worn without taking 
down the barrel. The two channels 
through which the barrel is charged 
and discharged are in position in Fig. 
1, but in Fig. 2 they have been re- 
moved. These channels 


two are 











Fic, 3—Enp VIEW oF 
TUMBLING 


SAND BLAST 


3 ARREL 





A patent for a bearing alloy re- 
cently issued to Jesse L. Jones, Oak- 
mont, Pa., consists of the follow- 
ing mixture: Lead, 83.05 per cent; 
tin, 8.33 per cent; antimony, 8.12 
per cent, and vanadium, from 0.01 to 
0.50 per cent. 

The Hawley Down Draft Furnace 
Co., Chicago, is erecting a new plant 
on a tract of nine acres, recently ac- 


quired, which will consist of a machine 
and boiler shop, 60 x 175 feet, a foun- 
dry, 60 x 97 feet, and an office build- 
ing, 75 x 78 feet. 
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PATTERN STORAGE EQUIPPED WITH. STEEL 


Steel Shelving for Pattern 
Storage 


For the storage of patterns, steel 
shelving is now being extensively 


employed in foundries and a large 
installation of this type of equipment 
made by Merritt & Co., Camden, N. 
l., as the accompanying 


illustration. This shelving is built on 


shown in 


the unit principle, the unit consisting 


of shelving included 


between four 
supporting posts, two at the front 
and two at the back. Each of these 


parts interlock with its adjoining part, 
so that it 
time 


added to at 
without cutting or 
supporting 


can be any 


The 


made of 1 


fitting 
posts are 
inch tubing and are slotted to receive 
the shelf which the 


supports upon 


shelves rest. The shelf supports have 
a hooked end which locks firmly into 
the post, while the fixture at the end 
projects the post to 
the angle reinforcement 
shelf. The shelf 
of steel angles. 


around carry 


under the 
supports 


are made 






The shelves are made 


of sheet steel, the 


gage 





depending 










upon the load to be carried. Each 
shelf is reinforced by a formed nos- 
ing, front ‘and back, the strength of 


which is increased by the use of steel 


angles set in the nosing under a 











press so that it forms a part of the 
shelf itself. The shelving is so built 
that it can be set in position without 


being attached to the wall or floor 


or it can be floor, 


if de- 


the 
three 


fastened to 
ceiling or wall, or all 


sired 








The 


Scho ls, 


Milwaukee Correspondence 
Goldsmith building, Milwau- 
kee, announces an increase in the tui- 
tion 

















from $25 to 





$50 for its course, 














Nn 


HELVING THROUGHOUT 


effective Nov. 1. The McLain sys- 
tem involves the mixing of iron by 
analysis and the methods outlined 
foundrymen to overcome 
melting difficulties. 


enable their 


Motor-Driven Sand Sifter 


In the accompanying illustration is 
shown a sand 
the os 


rotary 


Arcade Mfg. 


sifter, built by 
Ill., 


Freeport, 
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which is motor-driven, the motor be- 
ing enclosed in a dustproof housing. 
The power is transmitted to the cylin- 
ders direct from the motor shaft by 
means of wheel which en- 


gages a gear on the cylinder shaft. 


a worm 


The construction of this sand sifter 
has previously been described in 
Tue Founpry. The extreme height is 
three feet, nine inches and _ width, 
two feet, five inches. The cylinders 
are 30 inches long and the inner 


inches in diameter, 
while the outer cylinder is 24 inches 
in diameter. A motor of one-fourth 
horsepower capacity only is required 
and this is furnished for either direct 
or alternating current. 


cylinder is 14 


Vogel & Schemmann, German man- 
ufacturers of sand blast machines for 
cleaning gray iron, malleable and non- 
ferrous metal castings, have estab- 
lished an office at 50 Church street, 
New York City. In a circular, recent- 
ly issued by this concern, four differ- 
ent types of sand blast machines are 


shown. One machine is equipped 
with a rotary table and is entirely 
self-contained, no hose or _ nozzles 


being required for conveying the sand 
and the air. A sand blast tumbling 
barrel is also shown as well as a large 
machine equipped with a sliding table 



























\RCADE, 





Motor-DRIVEN SAND 


SIFTER 
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New Ransom Grinder 


The accompanying illustrations show 
an interesting portable emery grind- 
er, which has recently been placed on 
the market by the Ransom Mfg. Co., 
Oshkosh, Wis. 1 the grinder 
is illustrated at work on a cast steel 
spool, and Fig. 2 shows it 
to smooth off the 
large cast steel slag ladle. 
tration 


In Fig 


being 
inside of a 

This illus- 
how: the grinder adapts 
itself to difficult positions. 


used 


shows 
It consists 
simply of a pair of wide tired steel 
wheels about three feet in diameter 
with a stiff tube or distance piece 
mounted on the shown in 


axle, as 


Fig. 1. This tube is about eight feet 
long. The emery wheel is mounted 
on one end and the driving motor 


is carried at the opposite end, the two 
being connected by a belt. A _ five- 
horsepower motor is used, which may 
be wound for either alternating 
direct current, as desired. A starting 
rheostat and disconnecting switch for 
the motor are mounted on the ma- 
chine. The motor is provided with 
flexible connecting 


or 


which can 
be attached to the mains at any con- 
venient point. 


wires 
diameter grind- 
24 
head is 


Any 


between 18 and inches 
used. The 


connected to a sleeve 


ing wheel 


may be wheel 
fits over 
the end of the distance piece and the 
wheel may be rotated to any desired 
position in grinding irregular 
faces. At the plant of the Prime 
Steel Co., Milwaukee, this grinder 
has been used for sharpening shear 
knives without 

the 


which 


sur- 


from 
disturbing 


removing them 
and without 


their adjustment. 


shear 


The 
Co., 
office in 


Brown Hoisting 


has 


Machinery 
established 
the 
3ank building 
has 


Cleveland, an 
Commercial 


A. M. Mer- 


appointed man- 


Chicago in 
National 
ryweather been 


ager. 


a 
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Fic. 2—PorTABLE GRINDER 


Trade Notes 


The International 


Oxygen Co. an- 
nounces the removal of its New York 
office to 115 Broadway. 

The Thos. W. Pangborn *Co., 49 


Hudson street, Jersey City, N. J., is 
sending a circular to the trade which 
contains a of 
users of the sand 
blast machines built by this company. 

The Dixon 
Jersey City, N. J., is 
to the 


cilic 


large number 


monial letters from 


Co., 


card 


Joseph Crucible 
mailing a 

the 
points of 


trade which contains spe- 
gravities and melting 


and non-ferrous metals. In 


list of 


iron, steel 


addition, a the low fusion 
alloys is also given. This information 
should prove of value in every shop 


metals of kind are melted. 
David McLain, 
Milwaukee, in a 


sued, 


where any 
Goldsmith 
folder recently 
to his system 
of teaching foundrymen how to manu- 
facture Other 


building, 
jo. 
calls attention 


semi-steel castings 








Fic. 1—PorTABLE 


GRINDER DRIVEN 


BY A FIVE-HORSEPOWER MOTOR 





aT WorK ON A 


testi- , 





LARGE SLAG LADLE 


courses in foundry practice are also 


taught which are intended to effect 
great economies in melting meth- 
ods. 

The multiple cylinder jarring ma- 
chine for which American and French 
patents have been granted Ewald 
Killing, of the E. Kiiling’s Molding 
Machine Works, Davenport, Ia., has 


recently been patented in England. 


Applications for other foreign pat- 
ents are pending. 

The Independent Pneumatic Tool 
Co., Chicago, has established an of- 


fice in the Candler building, Atlanta, 
Ga. J. J. Keefe, 
nected with this 
years, southern 
sentative, has 
of this 
pneumatic 


been 
for 
traveling 
been appointed 
office. A 


tools 


who has con- 


concern several 
as repre- 
man- 
ager 
of 


will 


complete line 
and 
stock 
southern 


equipment 
for the 
trade. 


carried in 
of the 


be con- 


venience 
The E. 
W orks, Ia., manufactur- 
ers of a varied line of molding ma- 
chines, appointed A. J. 
avenue, Chicago, 
representative in the states of 
sylvania, Ohio, West 
tucky, Indiana, Illinois, 
Michigan, 


Killing’s Molding Machine 
Davenport, 


have Goss, 


6506 Perry sales 
Penn- 


Ken 
Missouri, 


Virginia, 


Wisconsin and Minnesota. 


The Buffalo Foundry Supply Co. rep- 


resents the E. Killing’s Molding Ma- 
chine Works in the Buffalo district 
and in towns within a radius of 100 
miles of that city. 

The forced draft equipment neces- 
sary to take care of the increased 
size of the Saucon plant of the Beth- 
lehem Steel Co., South Bethlehem, 
Pa., has been furnished by the Buf- 
falo Forge Co., Buffalo. The fan 


is direct-connected to a 10 
horizontal 


x 20-inch 


side crank steam engine. 
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About six years ago, when this plant 
was built, similar outfits were 
furnished by the Buffalo Forge Co. 


six 


Crusher Rolls 
By N. W. Shed 


Question:—We would like to have a 
formula for crusher rolls that are to 
be made of extremely hard iron. The 
hub of the crusher rolls must be bored 
and key-seated to admit the shaft and 
we cast the hub first of soft and 
place this in the mold and the 
hard iron of the crusher rolls around 
it. We find, however, that the hard 
iron, when cast around the hub, fre- 
quently causes it to crack. Do you 
know of any remedy, whereby we can 


iron 
cast 
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A Large Bronze Casting 


What is believed to be the largest 
bronze casting ever made in the 
United States was recently complet- 
ed by the Roman Bronze Works, 
275-289 Greene street, Brooklyn, N. Y. 
The cire-perdu or lost wax process was 
employed in making this casting, 
which is of military character, repre- 
senting a piece of artillery coming 
to a halt preparatory to going into 
action. The group is a trifle over 
life size, being 28 feet long, 10 feet 
wide, 11 feet high and weighs 28,600 
pounds. The casting was made for 
the United States government and 
will occupy a prominent position on 
the General Grant memorial monu- 
ment in course of erection in front 
of the capitol building at Washington. 
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New York City, follows: Water, one 
gallon; zinc chloride, one pound; 
sodium aluminum chloride, five ounces; 
common salt, four ounces, and grape 
sugar, five ounces. 

The solution is claimed to possess 
the advantage of permitting the use 
of a high current density with a very 
low current voltage. The solution 
should be used at a temperature of 
100 degrees Fahr., to obtain the best 
results. 


Cupola for Semi-Steel 

Question: — We imtend to erect an 
18-inch cupola from an old stack 
for the purpose of melting semi-steel 
containing 1 per cent silicon. The 
melting capacity of the cupola should 


be from 2 to 2% tons per hour. Will 

















3RONZE Group MADE BY THE Lost 
prevent the center core from breaking 
when the hard iron is cast into this 
section ? 

Answer:—The hub of the rolls is 


liable to crack, owing to the rapid ex- 
pansion resulting from the sudden heat- 
the soft 

heated 


ing. If iron center could be 
before it 1s 

little 
However, if it is 
the hub, you might 
substitute a crusher roll, having a gray 
iron center and heavily chilled on the 
surface, similar to a cast iron car wheel. 
This mixture could be made of 40 per 
cent car wheel scrap, 30 per cent No. 2 
pig iron, 15 per cent of steel scrap, 14 
per of hard 


uniformly 
in the 


placed 


mold, there would be dan- 
ger of cracking. 


heat 


not 
possible to 


cent scrap and 1 per cent 


of ferro-manganese. If desire a 
very deep chill, increase the percentage 


of car 


you 


wheel scrap. 


Wax 


PROCESS AND CLAIMED TO BE THE 


UNITED STATES 


This group at one side of the monu- 
ment is to be balanced by a com- 
panion piece representing the cavalry, 
in which there are seven figures of 
troopers and horses. Between 
groups there will 
equestrian statue of General Grant, 
18 feet high, showing the famous 
commander in the position of 
veying the field. In addition, there 
bas-reliefs of infantry, 
9 x 9 feet; two bronze lions of he- 
roic size, which have already been 
cast by the Roman works, as well as 
eight ornamental lamp posts. The 
the monument will be 
of Vermont marble. Henry Merwin 
Shrady was the sculptor. 


the 


two be an 


large 


sur- 


will be two 


pedestal of 


A new solution for electro-galvan- 
izing, patented by Edward F. 


Kern, 


LARGEST CASTING OF ITS 


Kinp MADE IN THE 


two tuyeres located 10 inches from 
the bottom furnish sufficient blast? 
What is the best size and design of 
these tuyeres? Also advise us wheth- 
er 7% feet from the cupola bottom 
to the charging floor will be suffi- 
cient and how much bed coke should 
be used. We would like to use about 
15 per cent steel in our mixture, 
which would consist partly of scrap 
containing about 1.50 to 1.60 per cent 
silicon and low silicon pig iron. What 
should our fuel ratio be for a cupola 
of this and what should be the 
size of the charges? A fan will be 
used to furnish the blast. 


size 


Answer:—In melting semi- steel the 
cupola should, of course, furnish hot 
metal and the tuyeres should be 
placed about 6 inches from the bot- 


tom. Two tuyeres would be sufficient, 
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but if four tuyeres were used the 
blast would be better distributed. The 
tuyere opening should be three inches 
high and four inches wide. Seven 
and one-half feet from the cupola 
bottom to the charging door is too 
great, and five feet is sufficient, al- 


though if your blast is not strong, 
four feet would be ample. The, bed 


charge of coke should be 80 pounds 
and this should fill the cupola about 
16 inches above the tuyeres. Succeed- 
ing charges of be 20 
pounds. The charge of iron on the 
should be 160 pounds and_ suc- 
ceeding charges should be the same. 
If the cupola is found to work hot 
the iron charge can be increased to 
200. pounds. 


iron should 


bed 


Using 160 pounds of iron 
would bring the melting ratio about 


1 to 6, and using 200 pounds the 
melting ratio would be about 1 to 
8. In melting steel the bed coke 
should be well ignited before the 
iron charge is put on. Some melters 
put on the blast for a few minutes 
to make certain that the coke is well 
lighted. The steel is usually charged 


on the coke, the pig iron and scrap 
following. The silicon in the mixture 
is pretty low and unless the castings 
are heavy it would be well to raise 
the silicon to 1.30 


per cent. 


Gray Iron Cylinder 


Mixtures 
By N. W. Shed. 
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phosphorus content, approximately 


from 0.20 to 0.40 per cent. Some ot 


these irons could be used for cylin- 
ders possessing water jackets of un- 
even section. For instance the No. a 
iron with 20 per cent scrap should 
make a good cylinder of this descrip- 
tion. The manganese in No. 2 is 
lower and a very good mixture could 


be made of 40 per cent No. 3, 30 per 


cent No. 2 and 30 per cent scrap. 
For harder cylinders, to resist wear, 
it would be well to use No. 5 iron 
with 40 per cent scrap. A_ slightly 
softer cylinder could be made from 
No. 4 iron in the same way. No. 


1 iron is very high in manganese and 


verv high in phosphorts. For special 


work this iron might be used with a 
small amount of scrap, but the best 
use for this iron would be in a mix- 
ture using 20 per cent of this iron, 


together with low manganese or 


phosphorus iron or scrap. These 


higli manganese and phosphorus irons 


will considerable 


carry steel scrap. 
Nos. 1 and 3 will carry 20 to 30 per 
cent steel, making a strong, tough 
iron. 


Trade Publications 
FOUNDRY PAILS. 
Works, Va., 


en ware,in a handsome catalog, recently issued, 


The 


manufacturer of 


Cedar 


wood- 


Richmond 
Richmond, 


illustrates and describes an extensive line of 


wooden pails for foundry use. These pails can be 


furnished with either electrically-welded wire 

















hoops or galvanized iron hoops, as desired. 
Question -_We would like a suit- COMPRESSORS.—The Ingersoll-Rand Co., 
= ; il — 11 Broadway, New York City. in a 12-page 
7 > E : as re 5 x 4 ‘ ‘ 
able mixture, as wé as es a 19 gray bulletin illustrates and describes steam-driven, 
iron, oi] and gas engine cylinders. single-stage, straight line air compressors. 
The analyses of the brands of pig These machines are equipped with twin 
Analyses of Pig Iron. 
No. 1. No. 2 No. 3 No. 4 No. 5 
Fer cent. Fer cent, Per cent. Per cent. Per cent. 
Graphitic carbon, .....ccecsscscccceens 3.00 3.25 3.35 KB 3.17 
COMMDINEG COMO 6.5 0s ci cecccnewes 0.30 0.30 6.18 0.20 0.28 
DENG 4c os.6 cave he dae ssKonecaun ene y.E5 1.20 0.699 0.70 0.705 
Manganese PR ee Fe ee eee 175 0.50 1.00 0.908 0.85 
DOME cs acwcagucnsa ancnceeeces ).04 0.06 0.028 9.06 0.963 
WOOE..  ha cede wk weeG ia tetecunas meee 2.00 2.50 2.650 2.150 1.75 
iron which we have in stock are given ‘ly-wheels, center crank of the enclosed type 
. . ‘ and the steam and air cylinders are ar- 
in the accompanying table. In addi- i : 
oo ranged in tandem. The bulletin shows sev- 
C ——— - nny ee ¢ ' ; F , : 
tion we also have a stock of ZOON eral views of the machine in section and 
machinery scrap. also gives table of cylinder diameters, di- 
5 . ‘ ' mensions and capacities. The air inlet valves 
Answer:—The pig irons are mainly on the smaller machines are of the direct- 
high phosphorus and high manganese lift type and on the larger machines, hurri- 
brands, and are suitable for most cane inlet valves are standard On all 
: . sizes the discharge valves are of the cush- 
foundry work making ordinary gray rn : ; 
‘ a ‘ Se. is i pd ioned, direct-lift type. 
iron. The high silicon irons, Nos. 2, COMPRESSORS.—The Ingersoll-Rand Co., 
3 and 4, will carry trom 30 to 50 per 11 Broadway, New York City, in a 24-page 
cent scrap. These irons run too high bulletin, illustrates and describes power-driven 
in phosphorus, especially Nos. 1 and 2‘! compressors of the duplex type with the 
2 ¢ k a =] k “4s air cylinders close-coupled to the frame and 
a p) ‘At C reqi Se § SK 51s Q ‘ . ‘ * 
a — oe Oem: SCRSING equipped with a central driving wheel. Sev- 


qualities, and for castings subject to 


heat strains they are not considered 


reliable. For this reason it is con- 
sidered better practice to make oil 
and gas engine cylinders of lower 


eral views of the machine, in section, are 
shown and tables of sizes and capacities are 
included. The distinctive features of this 


design are massive and powerful construction, 
and the machine is readily accessible both 
inside and _ outside. Automatic control of 
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the pressure and regulation of output t 
loads are provided by governing devices. The 
air compressor has a flood lubrication sys- 
tem. 

FRENCH MOLDING MACHINES.—Ph. 
Bonvillain & E. Ronceray, Paris, France, 
manufacturers of an extensive line of mold- 
ing machines, have issued a new catalog 
containing 60 pages which clearly illustrates 
and describes French mechanical molding 
methods. Hydraulic power is used quite 
extensively in the operation of the larger 
type of these molding devices, although a 


number of simple, hand-onerated machines 


are made. The pattern plate process de- 
vised by this company with the various meth- 
ods of procedure is illustrated and described 


in detail. It is 
be used to 


exceedingly simple and can 


advantage by foundrymen operat- 


ing molding machines Some of the large 
machines shown are exceedingly interesting, 
a number being of the rotary type, the en- 
tire machine swinging on a shaft to effect 
the drawing of the pattern. Several of these 
larger machines have been installed in Am- 
erican foundries. 

ALLOYS.—A_ 36-page booklet, issued by 
the Primos Chemical Co., Primos, Delaware 
county, Pa.. is devoted to metals and alloys 
manufactured by this concern, which are used 
in the production of castings made from 
gray iron, malleable iron, Bessemer, open 
hearth, converter and electrical steel. as well 
as high grade tool steel for various steel 
objects. The alloys manufactured by this 


company include’ ferro-vanadium, vanadium 


copper, tungsten metal and ferro-tungsten, 


molybdenum metal = and ferro-molybdenum, 


ferro-boron, ferro-nickel, chromium metal and 


ferro-chrome, titanium alloy, silicon manga- 
nese, silicon copper, etc. To those using al 
loys of various kinds this booklet will prove 
of great value, as analyses are included of the 
different alloys, showing the content of the 
various metals. as well as the uses for which 
these different alloys are intended. A _ large 
number of illustrations are included, showing 


the 
the mines 


only 
but 
concern 


not company’s works at Primos, 


Pa.. owned and operated by 


this from which raw materials, such 


as vanadium and tungsten ore, etc., are ob- 


tained. 
MOTORS 
lis-Chalmers 
page 
tors 


AND 
Co., 
bulletin to 


GENERATORS. 
Milwaukee. 


é 


The Al 


devotes a 20- 


type “K’”’ direct-current mo- 


and generators. Numerous illustrations 


tools. In 
and 


ire included, showing motor-driven 


external appearance these motors gen- 


erators similar to 


ufactured by 


are heretofore 
but 


important 


those man- 


this company, the con- 


struction differs in many details 
fact 
The 


of open-hearth 
end to 


and in represents a new 
field 


and is 


design through- 


out. cylindrical magnet yoke is 
machined 
that 


held in 


steel on each 
the 


place 


receive the 


The 
by through-bolts 


housings carry 


bearings. housings are 
and on 


180 


four-pole machines 


can be rotated 90 or degrees to allow 


side wall or ceiling mounting. ‘Bi-polar ma- 


chines can be 
The 


and 


arranged for floor or ceiling 


mounting. pole cores are of open- 
hearth — steel are circular in cross-sec- 


These 
the 


tion. 
to fit 


cores are machined on one end 


inner surface of 
the 


armature 


the cylindrical 


yoke and on other to receive the pole 


shoes. The cores are built up 
of sheet steel from each 


punchings insulated 


other to reduce the loss 
The 
intervals so as to 


ducts. The 
of ample 


core and consequent 


heating. laminations are separated at 


radial 
commutator is of 


form ventilating 


large diame- 
The 


type of 


ter and 
holders 
same 


wearing depth. 
the 


brush 
the 
standard 
company. 


are of re-action 


general design used on all 


direct current motors made by this 











GENERAL INDUSTRIAL NOTES 


The Best Mig. Co., San Leandro, Cal., 
has completed an addition to its foundry, 135 
x 150 feet. 

The Silver Mfg. Co., Salem, O., has com- 
pleted the erection of an addition to its 
foundry, 60 x 100 feet. 

The Gilson Mfg. Co., Port Washington, 
Wis., has just completed the erection of a 
large addition, 109 x 200 feet, to its foundry 

The new plant leing constructed by the 
Penobscot Machinery Co., founders and ma 
chinists, Bangor, Me., is nearing completion 
The molding floor is 40 x 60 feet. 

The Oil City Foundry Co., Oil City, Pa., 
has been incorporated with a capital of $50,- 
000. The incorporators are Richard S. Ly 
man, Richard P. Morgan and James M 
Reidy. 

The Plymouth Foundry & Machine Co., 
Plymouth, Wis., has recently been incorpor- 
ated with a capital of $30,000 to take over 
the business of F. Thurman & Co. Phe 


incorporators are R. W. Robertson, W. N. 


Holling and L. A. Becker. 

The Riverside Steel Casting Co., Newarl 
N. J., is erecting a new plant which v 
be placed in operation Nov. 1. The fe 
dry, which will be commanded by a 5-ton 
electric traveling crane, will consist fa 
main bay, 40 x 150 feet, and two sn 
ays, 25 feet long. 

The Knox Stove Works, Knoxville, Tent 
has recently taken over the stove business 
nd patterns of the Sanford-Day Iron Work 
ind are manufacturing a complete line of 
stove plate castings, hollow ware, grates, 
etc, 

The Smith’s Ideal Range Corporation, Law- 





renceville, Va., has been incorporated 

a capital of $50,000 and will shortly erect a 
large stove foundry. The incorporators are 
B. W. Smith, president; H. C. Wesson, 
vice president, and A, W Smith, secretary 
and treasurer 

rhe West Side Foundry Co., Troy, N. Y., 
has recently added an _ extension, 140 feet 
long to its foundry located at Watervlict 
A large addition to the core room has a'‘so 
been. erected and _ several large truck ovens 
have been installed in addition to four ex- 
haust tumbling mills. This company special- 
izes in light gray iron castings, 

New Construction. 

The Gerlinger Steel Casting Co., West 
\llis, Wis., is erecting an addition to its 
foundry, 40 ‘x 34 feet. 

The Poughkeepsie Foundry & Machine 
Co., Poughkeepsie, N. Y., is erecting an ad- 
dition to its plant, 24 x 65 fect. 

The Hanks Foundry Co., Rome, Ga., is 
making extensive improvemen‘s its pant 
and will install a new cupola, 

The Edmonton Iron Works, Ltd., Edmon- 
ton, Alberta, are erecting a foundry, 100 x 
00 feet. 

The Blake Specialty Co., Davenport I 
“us under construction a foundry, 30 x 10 
feet and machine shop, 75 x 80 feet 

Rowland Firth & Son, Phillipsburg, N 

erecting a foundry which will bs 

itl a 10-ton open-hearth furnace Steel 

stil gS will he manufactured 

The Stedman Foundry & Machine Co., 
lawrenceville, Ind., is erecting i foundry 
11 machine shop. Fach tuilding will be 
2 2 feet 

The National Transit Co., Ojil City, Pa 
is erecting an addition to its foundry, 64 x 


The 


walls and 


180 feet. 

concrete 
The 

extensive 


have reinforced 


roof and fireproof beams. 


building will 


Tudhope-Anderson Co. is 
Orillia, Ont., 
192 feet; 
blacksmith 


erecting an 
plant at consisting 
cupola 


80 x 


room, 
128 


of a foundry, 80 x 
40 
feet, and 

Phe C. 
N. J a capital 
of $50,000 to engage in the manufacture of 


40 x feet: shop, 
buildings. 
Mfg. East 


incorporated with 


several other 


M. 


been 


Grey Cou Orange, 


has 


tools and will also operate a brass foundry. 
The incorporators are Geo. D. Cross, Town- 
send Morgan and Reid L. Carr. 

The Riverside Steel Casting Co., 451-473 
Riverside avenue, Newark, N. J., is erect- 
ing a new plant. The main bay of the 
foundry will be 40 x 150 feet and a lean-to, 
25 feet wide, will extend the entire length 
f the building. 

[The Mason Regulator Co., Dorchester, 
Mass., manufacturer of reducing valves, 


umper regulators, automobile engines, etc., 

s erecting an addition to its plant which 

vill be used as a foundry. 

Phe Flanders Mfg. Co., Pontiac, Mich., 
succeeded the Pontiac Foundry Co. of 





at place and will engage in the manufac- 
e of iron, steel, malleable and _ non-fer- 

s metal castings. The Flanders company 

ilso erect an addition to its foundry. 

[ke Dunn Mfg. Co., Oxnard, Cal., is con- 

plating the installation of either an open- 
arth furnace or a converter for melting 
teel for steel castings. An oil melting 

ice might also be purchased adapted for 
ting iron, steel and the softer metals. 

Ch Stedmar Foundry & Machine Co., 
\urora, Ill, manufacturer of gray _ iron 
istings, has sold its plant to the city and 
the B. & O. R. R. Co. and will shortly 
erect a new reinforced concrete plant at a 
ost of $25,000 to be used as a foundry and 
machine shop. 

The A. & H. Foundry Co., West Ham 
burg, Pa., is having plans prepared for a 
new foundry of brick construction. The cost 
will approximate $10,000. Edgar Amole and 
Frank Harpel are proprietors of this plant. 
Mr. Amole was formerly associated with the 
Reading Stove Works, Reading, Pa. 

Steel « Radiation, Ltd... .Toronto, Ont., 
Can., manufacturer of hot water boilers and 
radiators, will erect a new plant at St. 
Catharines, Ont., on a site of 35 acres fac- 
ing the Welland canal. The foundry will 
be 120 x 240 feet and a cleaning room will 
also be provided. The machine shop will 
be 200 x 200 feet. Contracts for the equip- 
ment have not yet been awarded. 

The Positive Clutch & Pulley Works, Lan- 
sing street, Buffalo, has purchased a site of 
V acres on Military road bounded by the 
New York Central railroad, Toisul street and 
Milit road, A new plant will be erected 

the pring for the manufacture of clutches, 
ulley and power transmission § appliances 

first building to be built will be the 
undry, and the machine shop and _ ot! 
lepartments will be erected later. 

A radiator foundry, 800 feet long, 200 feet 
vide th a self-supporting roof to eliminate 
l cc ns, will be built by the Continental 
Rac it & Foundry Co m St. I ouis 
lant ll have a capacity of 3,000,000 of 

ition feet per annum. A site has not 
yet been obtained, although the plant will be 
located the vicinity of St. Louis. Tl 
company is in the market for radiator mold 


ing machines, cupolas, tumbling mills and 


other foundry equipment. 


Among the Brass Founders. 


Caldwell 
Corpus 


shortly erect a 
Christi, 
Chicago, is erecting a five- 
130 157 


Oliver S. will 
brass 

The 
story 
North 


foundry at Texas. 


Co 


foundry, 


Crane 


brass 70 x feet, at 


PDesplaines street. 


sros., Detroit, manufacturers’ of 
tools, 


of a 


Dodge 
machinery, contem- 


the 


special gears, etc., 


plate erection brass and aluminum 


foundry. 


The Sumter Telephone Mfg. Co., Sumter, 
S. C., is considering the installation of a 
small brass foundry. No equipment has as 
yet been purchased. 

The Roberts Foundry Co., 529-535 Willard 
street, Indianapolis, recently incorporated, has 
taken over the National Aluminum & Bronze 
Co. of that city. 

Howard D. Phelps, brass founder, Anson‘a, 


entire foundry 


the 


Conn., has purchased the 


equipment and business of Ansonia Brass 


Foundry, Ansonia, Conn. 


W orks Brant- 
founder, 


plant at 


Waterous Engine 


Ont., 


The Co., 


ford, Canada, brass will short- 


ly erect an addition to its an esti- 


mated cost of $69,000. 


Co., 


Economy 


The 
Houston, 
Plating & 
manufacture o 


Brass Mfg. & 
taken 
and 


Southern Plating 


has the 


Ca.. 


gx 


Mfg. 


f 


over 
will engage in the 


bronze and aluminum 


brass, 

castings. 
rhe 

Fortieth 


Wm East 
street, 


foundry, 32 x 60 feet, which will be equipped 


Mfg. 
Cleveland, 


Co., 1384 
is erecting a brass 


Scher er 


and opera'ed by the Holland Trolley Sup- 
ply Co., Cleveland. 
The Maxwell Engineering Co., Rome, N. 


Y.. has again placed its foundry in operation 


after an idleness of 10 years. This concern 
will engage in the manufacture of brass, 
bronze and aluminum castings. 

The Acorn Brass Mfg. Co. has removed 
its new factory and offices located at Aurora, 
Ill. The new plant has a floor area of over 
60.000 square feet, as compared with 1,000 
square feet of manufacturing space in 1894 
when the company was organized. 

The Royal Brass Mfg. Co., Bridgeport, 
Conn,. has been organized with a capital of 
$250,000 and will engage in the manufacture 
of brass goods. Geo. B. Hedges, Arleigh 
Pelham and Edmund W. Van Voorhis are the 
incorporators. 

The Muncie Brass & Aluminum Castings 
Co., Muncie, Ind., recently organized, has 
leased the foundry buildings and equipment 
of the Union Iron & Brass Foundry Co., of 
that city. Brass, bronze and aluminum cast- 
ings will be manufactured for the jobbing 
trade. The foundry is equipped with a trav- 
eling crane; two cupolas, six brass furnaces 
nd an aluminum furnace is now being in- 
stalled. The company reports the receipt of 
large contracts for brass and aluminum cast- 
ings and the plant is now being operated at 
capacity, about 30 molders being employed. 
M. J. McGuff, president, and J. E. Evans, 
secretary and treasurer, were formerly asso- 
ciated with the Whiteley Malleable Castings 


Co., and F. B. Meckel, superintendent of the 


superintendent of the 


Ind. 


formerly 
Parts Co., 


foundry, was 


Indiana Auto of Marion, 





